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un-ine 1

SUMMARY

This document is a user’'s manual for the computer program developed
to calculate the longitudinal aerodynamic characteristics of upper—-surface-
blown (USB) wing-flap combinations. A vortex-lattice lifting-surface
method is used to model the wing and multiple flaps. Each lifting surface
may be of arbitrary planform having camber and twist, and the trailing-
edge flap system may consist of up to ten flaps with different spans and
deflection angles. Coanda flaps are represented by multiple individunal
flap segments. The engine wake model consists of a series of closely
spaced vortex rings with rectangular cross sections. The rings are
positioned relative to a wake centerline which is located such that the
lower boundary of the jet is tangent to the wing and flap upper surfaces.
The two potential flow models are used to calculate the wing-flap locading
distribution including the influence of the wakes from up to two engines
on the semispan. The method is limited to the condition where the flow
and geometry of the configurations are symmetric about the vertical plane
containing the wing root cheord. The results available from the program
include total configuration forces and moments, individual lifting-surface
load distributions, pressure distributions, individual flap hinge moments,

and flow field calculation at arbitrary field points.

This pregram manual contains a description of the use of the program,
instructions for preparaticon of input, a description of the output, pro-

gram listing, and sample cases.



INTRODUCTION

The short take-off and landing requirements for STOL aircraft
necessitates a means of achieving very high 1lift coefficients on aircraft
in both take-off and landing configuration. Recent experimental investi-
gations of upper-surface-hlown (USB) flap configurations have indicated
the potential for efficient powered-lift performance at reduced ground
noise levels. An upper surface blown flap is a STOL high lift device in
which the jet efflux from turbofan engines mounted above the wing is
allowed to impinge on the upper wing surface such that it becomes attached
to the wing surface and flows aft over the wing and flap and is deflected
by the trailing edge flap. A large amount of additicnal 1ift is produced

through engine wake deflection and induced aerodynamic effects.

The purpose 0f the analysis in reference 1 is to provide an engineer-
ing prediction method using potential flow models and requiring little
use of empirically determined information, to predict the static longitu-
dinal aerodynamic characteristics of USB cenfigurations. The method
involves the combination of a vortex-lattice lifting-surface model of the
wing and flaps and a vortex ring model of the rectangular jet wakes. The
two flow models are combined by direct superposition,and a tangency bound-
ary condition is satisfied on the wing and flap surfaces. Additional
loading is placed on the flap surfaces to account for the turning of the
jet wake, and induced aerodynamic effects are obtained by allowing the

additional loading to influence the loading on all other lifting surfaces.

The computer program described in this report is an improved and
extended version of the program of reference 2. An improved vortex-lattice
lifting—-surface method is used in which the trailing legs of the horseshoe
vortices are allowed to bend around the flap surfaces so that all the
trailing vorticity leaves the configuration tangent to the last flap.

This is the same vortex lattice method described in reference 3. The jet
centerline calculation has been automated so that, after starting with an
arbitrary jet location, the centerline is positioned sc¢ that it lies
parallel to the wing and flap upper surface. The rectangular jet cross-
sectional shape at all points along the length of the jet must be

specified by the user.

This document is a user's manual for the computer program developed

to carry out the calculations in the USB aerodynamic prediction method.



Principal reliance is made herein to reference 1 for a description of the
details of the method and the calculation proceduré. Reference 1 also con-
tains calculated results and comparisons with data for a variety of con-
figurations. The following sections of this report will provide a descrip-
tion of the program, a description of the input, a description of the
output, a program listing, and sample'cases. The notation used is the

same as that of reference 1.
DESCRI?TION OF PROGRAM

The purpose of this section is to describe the USB aerodynamic pre-
diction program in sufficient detail to permit a general understanding of
the flow of the program and to make the user aware of the analytical
models used to represent the jets and the lifting surfaces. Basically,
the program models the lifting surfaces with horseshoe vortices whose
circulation strengths are determined from a set of simultaneous equations
provided by the flow tangency boundary condition applied at a finite set
of control points distributed over the wing and flaps. The boundary con-
ditions include interference velocities induced by some external source
of disturbance such as the wake of a turbofan engine. The jet wake is
modeled by a series of closely spaced ring vortices, rectangular in
shape, arranged on the boundary of the jet. The strength of the vortices
is specified by the initial velocity in the wake which is determined from
the momentum in the jet. The jet is allowed to interact with the wing
and flaps through the jet induced velocity field on the lifting-surface
control points, and through additional locading on the wing and flaps.
This additional loading represents the jet reaction force due to the
deflection of the jet by the trailing edge flaps.

Calculation Procedure

The general flow of the program, shown in the flow chart in figure 1,
proceeds as follows. After run identification information and certain
reference quantities are read in, the wing geometry is input and the
wing lattice layout is set up and then printed as output. This is
accomplished in subroutine WNGLAT. Similar calculations for the flap
surfaces are carried out in subroutine FLPLAT. This concludes the
lifting—surfaée geometry specification; therefore, the influence coeffi-

cient matrix, which is the left-hand side of the equation set and a



function of geometry only, can be calculated in Subroutine INFMAT. The
matrix is triangularized (Subroutine LINEQS) for use in the solution of
the simultaneous equations. This concludes the first section of the
program which need be performed only once . in each calculation. Provision
is made for the storage of the triangularized matrix (Subroutine FVNOUT)
so that recomputation is not necessary in future runs considering the

same geometry.

The next section of the main program is that part in which the
solution is carried out. The first step is the input of the initial jet
parameters (Subroutine JET) and the set up of the tangent jet centerlines
(Subroutine JETCL) in preparation for induced velocity calculations. The
jet induced velocity field at each lifting-surface control point is com-
puted in Subroutine JET at this time. An additional component of induced
velocity at each control point is induced by the additional loading on
the flaps (Subroutine JETVEL). This additional loading represents the
reaction force on the flaps caused by the deflection of the jet by the
flaps. The right-hand side of the equation set is now computed in Sub-
routine RHSCLC. Solution of the equation set in Subroutine SOLVE produces
the values for the circulation strengths of each horseshoe vortex describ-
ing the lifting surfaces. Given the circulation strengths and the induced
velocity field, the load distributions on the lifting surfaces are calcu-
lated in Subroutine LOAD and resolved into total forces and moments in

Subroutine FORCES.

The final calculation to be carried out, if requested, is the com-
putation of the induced velocity field at specified field points (Sub-
routines VELSUM, JET, and JTCIRV). This option is provided so that the
user may investigate the induced flow field in the vicinity of a hori-

zontal tail position or other points of interest in the flow field.

Program Operation

The USB prediction program is written in FORTRAN IV and has been run
on a CDC 6600 computer. The version described in this document was
designed to be used under the FTN compiler with level 1 or 2 optimization.
Other compilers can be used with only minor modifications, and lower
optimization levels can be used with the only penalty being an increase
in run time. No tapes other than standard input and output units are

required for a typical run, although two available options allow jet wake



parameters and an externally induced velocity field to be brought in via
tape unit 4 and the storage of the influence matrix on tape unit 8 +to save

computer time on later runs.

The main program, USBMAIN, contains one item which is not a standard
feature of all FTN compilers. Between cards USB1l95 and USB207 there are
two calls to Subroutine REQFL, a subroutine unique to the CDC 6600. This
is a request for an adjustment in the core memory to make room for the
influence coefficient matrix, FVN, which is stored in a one-dimensional
array. The purpose of this adjustment is to minimize the core storage
used until the large array is required. FVN is dimensioned for unit
length on card USB055. If Subroutine REQFL or its equivalent is not
available, the following changes are reqﬁired. First, remove cards
USB195 through USB207. Second, change the dimension of the FVN array on
card USB055 to a value which will cover the maximum number of elements
in an influence coefficient matrix; that is, the sguare of the total
number of vortex-lattice panels on the configuration of interest. Thus,
the dimension of FVN can be made large enough to cover the largest array
anticipated, or the minimum size array needed can be defined and the
dimension changed as the number of vortex panels is increased. The

maximum number of vortex panels allowed is 250.

There is an alternative solution which minimizes storage require-
ments for the FVN array when Subroutine REQFL is not available. Program
USBMAIN can be turned into a subroutine with cards USB195-207 removed
and the FVN dimension set at unity. A short main program can be written
which consists of a blank common which sets the dimension of FVN to the
required size and a call to Subroutine USBMAIN. In this way, a short
five-card main program is all that need be recompiled to change the size
of the FVN array. This alternate set up for a main program is illustrated
in figure 2 to accommodate a maximum vortex lattice of 136 elements (for
example). The changes to the current main program, USBMAIN, to make it

a subroutine are also shown in this figure.

The following is a list of the components of the USB program and a
brief description of the function of each.
Main Profram:

USBMAIN - controls the flow of the calculation and handles some input

and output duties



Subroutines:

WNGLAT

FLPLAT

INFMAT

FLVF

SIVF

RHSCLC

LINEQS
SOLVE

LOAD

LOADCP

FORCES

VELSUM

JET

JETCL

CORECT

QRING

reads in wing input data, lays out the vortex lattice on the

the wing, and outputs wing geometric information

reads in flap input data, lays out vortex lattice on the flaps
including wing trailing legs which lie on the flaps, and

outputs flap geometric information
calculates influence coefficient matrix

calculates influence function for a. finite length vortex

filament

calculates influence function for a semi-infinite length vortex

filament

calculates the right-hand side of the simultaneous equations

for the vortex strengths
triangularizes the square influence coefficient matrix
solves for the circulation strengths

calculates the forces on the bound and trailing vorticity

associated with each area element using the traditional method

calculates the upper and lower surface pressure coefficients on

each panel and the force associated with each area element

calculates and outputs the spanwise loading distributions and
total forces and moments and pressure distribution on the com-

plete configuration
computes wing-flap induced velocity field at a specified point

reads in initial Jjet parameters, outputs total jet configura-
tions, and calculates jet wake induced velocities at specified
points

calculates the wake position parameters of USB jets which are

tangent to the upper wing and flap surfaces

corrects field point locations relative to vortex rings to

avoid singularities

computes velocity components induced by a single, quadrilateral

vortex ring at an arbitrary field point relative to the ring



Subroutines (Concluded)

JETVEL - calculates additional loading on flaps due to jet deflection

JTCIRV - calculates the velocity components induced by the additional
loading on the flaps

TRLG - corrects horseshoe vortex trailing legs at flap junctions to
eliminate unusually large local loadings near flap edges

FVNOUT - stores the aerodynamic influence coefficient matrix on tape 8
for future use

FVNIN - inputs the aerodynamic influence coefficient matrix from tape 8

UVWOUT - stores the jet parameters and jet induced velocities at control
points on tape 4 for use in future runs

UVWIN - inputs the jet parameters and jet induced velocities at control
points from tape 4

Program Usage
Limitations. - It should be remembered that the prediction method is

made up of potential flow models which presume the flow to be attached to
the lifting surfaces at all timesl When applying the program to config-
urations at very high angles of attack or to configurations with very
large flap deflections, the predicted results will generally indicate too

much lift as separation may exist on portions of the real model.

The program is a model for the wing and flaps only; therefore, when
comparing predicted results with measured characteristics on a complete
configuration, the force and moment contributions due to such items as
the fuselage, nacelles, and leading-edge slat must be included as
additional items. This is illustrated in the data comparisons in

reference 1.

There are certain limitations and requirements in laying out the
vortex-lattice arrangement on the lifting surfaces. These are discussed
in detail in the input section of this manual, but several of the more

important items are noted as follows:

(1) Since the current version of the vortex-lattice method bends
the trailing legs of the wing horseshoe vortices around the flaps, in
laying out the geometry care must be taken that a flap surface not lie

above the wing surface. For the same reason, flap surfaces may not overlap.
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(2) The program has the capability of computing the induced velocity
field at any specified field point, but the modeling of the wing and
flaps with horseshoe vortex singularities can cause numerical problems
and unrealistic answers if a field point lies too near a singularity.
A general rule to follow when computing induced velocities is that the
field point should not be closer to'a lifting surface than one-half the

width of the nearest horseshoe vortex.

Run time. - Both the vortex-lattice lifting-surface and the vortex
ring jet models can be time consuming in a typical calculation; conse-
guently, their combination into the USB program creates a calculation
procedure which can be very costly in terms of computer time. Estimating
the computation time required for a calculation is difficult because of
the variables involved. Size of the vortex lattice, number of flaps,
number of jets, length of the jets, spacing of the vortex rings, and
force calculation options all help determine the total run time for a
calculation. A list of typical execution times for different combinations
of the above parameters is presented in Table I. Explanations of the

force calculation options are presented in the following section.

DESCRIPTION OF INPUT

This section describes the preparation of input for the USB computer
program. In the following sections, some detailed information regarding
the layout of the vortex lattice and the specification of the jet waké
are presented. This is followed by a listing of all input variables and
their format and positions in the input deck. The last topic in this

section is a sample input deck illustrating a typical USB calculation.

Vortex—-Lattice Arrangement

The vortex-lattice method used in the present USB program is identi-
cal to the version of the vortex-lattice method presented in references 3
and 4. The vortex-lattice method is capable of modeling the following
characteristics of the wing and flap:
Wing
« Mean camber surface may have camber and twist.
- Leading-edge sweep angle need not be constant across semispan.

+ Trailing-edge sweep angle need not be constant across semispan.



« Taper need not be linear and there may be discontinuities in the

local wing chords.

« Non-zero dihedral angle is allowed, but it must be constant over the
semispan.

e Thickness effects are neglected.

e Tip chord must be parallel to root chord.

Flaps
+ A maximum of ten flaps may be considered, but no more than three

flaps may be behind any one wing chordwise row of panels.

* Each flap may have camber and twist.

+ Leading- and trailing-edges must be straight and unbroken on each
flap surface.

+ Flap chord must have linear taper.

« Thickness effects are neglected.

* There may be slots between the flaps, but the leading edge of each
flap lies in the plane of the adjacent upstream lifting surface.

* Coanda flaps are modeled by multiple flap segments with no slots.

The vortex-lattice arrangement describing the wing and flaps is
general enough to provide good flexibility in describing the lifting
surfaces. A maximum of thirty (30) spanwise rows of vortices may be
used, and each lifting-surface component can have a maximum of ten (10)
chordwise vortices. The area elements on each lifting surface have a
uniform chordwise length at each spanwise station. In the spanwise
direction, the widths of the area elements may be varied to fit the
loading situations; that is, in regions of large spanwise loading gra-
dients,'the element widths may be reduced to allow closer spacing and

more detailed load predictions.

The maximum lattice size on the complete configuration is fixed at
250 in the program. The elements may be distributed in any proportion
over the wing and flaps, and for the sake of economy, considerably less
than this total number should be used for most calculations as illustrated
by the run times in Table I. The following comments, based on the recom-
mendations of Appendix A of reference 5 and the authors' experience, are
offered as an aid to selecting the proper vortex-lattice arrangement for

a wing-flap configuration.

Spanwise distribution. - Convergence of gross aerodynamic forces and

moments to within 1 percent is obtained by using not less than fourteen



equally spaced spanwise rows of vortices. If an unequal spanwise spacing
is required to create a locally dense region of vorticity, the initial
spacing should be laid out approximately equal, with addifional roOws
added in the regions of interest. The spanwise spacing can be adjusted
small amounts to meet some additional requirements without changing the
gross loading properties. For example, it is desirable that there be
approximate symmetry in the widths of the vortex elements about the
engine centerline station. This can cause some unusual distributions of
lattice widths as illustrated in figure 3 where a typical lattice arrange-
ment on the two-engine USB model of reference 6 is illustrated. 1In this
case the number of spanwise vortices was limited to sixteen to minimize
the total number of elements in the lattice. In this particular case,
the only suggested modification in the spanwise layout would be to add
two rows of vortices outboard of the jet to obtain more detail in the
spanwise loading distribution. One additional row of vortices near the

jet would also improve the spanwise loading.

Chordwise distribution. - Results in Appendix A of reference 5

indicate that four is the minimum number of chordwise vortices on the

wing for best results and more than six vortices do not change the pre-
dicted loads appreciably. A larger number of chordwise vortices on the
wing should be used if a chordwise pressure distribution is the goal of

the predictions.

The number of chordwise vortices on the flaps is somewhat arbitrary.
A rule of thumb is that the chord of the vortex element on the flap should
not be greater than the chord of the wing elements. Generally, the chord
of the flap elements will be much smaller than the wing elements. If
gross forces are the objective of the prediction, two or three chordwise
vortices per flap are all that are needed. If pressure distributions are
desired, there should be three or more chordwise vortices per flap. The

gross force will change very little with additional flap vortices.

Care should be taken in laying out vortices in regions of large jet
interference. Since interference of the jet on the lifting surfaces is
"felt" only at the control points of the area elements, small lateral
changes in the wake boundary can cause large changes in the wake induced
loading if the area elements on the flap are too large. This is caused
by the covering and uncovering of area elements whose control points fall

near the boundary of the jet. Results indicate that if a sufficient
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number of elements are used in the wake region of the wing and flap, the
element sizes will be sufficiently small so that results will not be

unduly influenced by changes in wake location.

The chordwise distribution of lattice elements on the USB model in
figure 3 should be considered a minimum lattice. Each of the three flap
segments making up the Coanda flap (flaps 1, 2, and 3) have two rows of
vortices as do each of the two flaps in the center flap regidn (flaps 4
and 5). The outboard flap (flap 6), or aileron, has but one row of
vortices. This distribution is adequate for force and moment calculations,
but additional lattice elements should be added if the pressure distribu-

+tion is of interest.

Coanda flap. - The use of Coanda flaps on USB configurations presents
some problems in setting up a vortex-lattice arrangement that are not
evident when considering conventional flap systems. With conventional
slotted flaps such as those used on externally blown flap configurations,
each flap can be represented as a separate flap segment with a specified
lattice arrangement. The flap size and deflection alge are well defined

in this case.

A typical Coanda flap is specified by a radius of curvature and the
slope of the trailing edge of the flap. The slope of the trailing edge
is usually used to define the flap deflection angle; for example, 6f = 32°
and 72° in reference 6. A vortex-lattice arrangement on a Coanda flap is
determined by dividing the actual Coanda flap into not more than three
individual flap segments with no gaps between the segments. Generally
the flap segments have equal chords, but this is not a requirement. The
deflection of each flap segment should be chosen to best represent the
actual deflection of the Coanda flap. This is particularly important for
power-on cases where the deflection of the jet wake contributes a large
part of the total 1lift on the wing and flaps. It has been the experience
of the author that a graphical representation 6f a section of the actual
Coanda flap and the vortex-lattice model is useful in evaluating the
qguality of the lattice model. Minor adjustments in chord length and
deflection angles as dictated by a drawing can improve the vortex-lattice

model and the final results.
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Jet Wake Specification

The vortex riﬁg model used in the USB program is a modified wversion
of the vortex ring model presented in reference 4. The present program
will handle rectangular cross-section jets with centerlines positioned
such that the lower boundary of the jet is parallel to the upper surfaces
of the wing and flaps. The program automatically locates the jet wake in
the correct position with respect to the wing and flap surfaces, but the
user is required to specify some general jet parameters such as the
spreading of the wake and its cross sectional shape at various points
along the length of the wake. There are several critical points on the
jet wake which must be defined carefully. A vortex ring model of a

typical USB jet wake is developed as follows.

The first critical point in the jet description is the location of
the exhaust nozzle and its shape. If the actual nozzle is not rectangular,
it must be represented as a rectangular nozzle. Keep the width of the
model the same as the actual nozzle and adjust the height to match the
area of the exhaust nozzle. The inlet or initial point of the jet model
may be located at the actual engine inlet location, or it may be located
at some intermediate point between the inlet and exhaust locations. A
good rule of thumb is that the jet model inlet should be at least one jet
width ahead of the wing leading edge. The jet model is often shortened
in this manner to reduce the number of vortex rings required to model the
jet and thus conserve computation time. The initial jet shape must be

identical to the chosen shape at the exhaust location.

These first two points describing the jet inlet and exhaust locations
are required to initialize the jet model. The following points are chosen
by the user to prescribe the expansion and cross sectional shape of the
jet downstream of the exhaust nozzle. Usually, only three or four
additional points along the jet are required. If some empirical knowledge
of the jet to be modeled is available, it should be included in the
specifications in order to get the best physical model possible. For
example, if the observed lateral spreading of the wake is such that the
entire Coanda flap is covered by the wake, the width should be chosen to
fit this criteria. Using a typical decay schedule for the average veloc-
ity in the jet as described in reference 1, a nominal jet height can be

estimated from the following relationship
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2= o)
o]
where
Po ao + bo
= av5 (2)

In equation (2), a, and bO are the initial half-width and half-height,
respectively; and a and b are the local values of half-width and half-
height. The actual procedure involves choosing a local average jet
velocity, U/Uo' at a point downstream of the exhaust, x/ho; for example,
see figure 4. Choosing the jet half-width at the point in guestion, and
knowing the exhaust nozzle characteristics, the half-height of the jet
can be obtained from equation (2). If the conditions of the jet wake are
such that b < bo’ the user has the option of either choosing a smaller
half-width or simply specifying b = bo' This latter approach is not
unreasonable as measured velocity profiles in the wake of a typical USB
model indicate only small growth of the wake thickness while it is
attached to the wing and flap surface (ref. 7). Another approach is to
assume that the wake cross section aspect ratio is constant over the
length of the wake. This approach is the most reliable to assure an
acceptable jet model, and it should be used if no detailed information

on the extent of the wake spreading is available.

The remaining points describing the jet model should be in the
following approximate locations. There should be one point near the wing
trailing edge ahead of the Coanda flap. Other points between the exhaust
location and the wing trailing edge may be included, but they are not
specifically required. Another point in the vicinity of the Coanda flap
trailing edge us useful. The last point describing the jet should
specify the end of the jet wake. A good rule of thumb for this point is
that the jet should extend approximately one wing root chord aft of the
flap trailing edge. If the user is uncertain about where to terminate
the wake, it is better to be conservative and make the jet too long
rather than too short. The penalty for a short jet is inaccurate induced
loadings. The user should investigate the effect of jet length on a
particular configuration by running one case with an extended jet and
comparing predicted results. Generally, jets longer than suggested above
are not reqguired unless velocity fields a long distance aft of the wing
and flaps are required. If this is the case, the jet should be lengthened

13



so that it extends approximately one wing chord beyond the axial station

at which field points are desired.

Thus far in the description of the jet, only the height and width at
various points along the centerline have been specified. Since the pro-
gram automatically determines the height of the jet centerline above the
wing, the z.-coordinate need not be specified. If the lateral coordinate
of the jet is not specified, the jet centerline is assumed to move aft at
a constant spanwise station. Lateral motion of the jet can be specified
by a variation of the y.-coordinate. Note that the first two entires
describing the jet, corresponding to the inlet and the exhaust, must be
at y. = 0. If some lateral motion is specified, remember that the jet is
defined in a jet coordinate system as illustrated in figure 5. The pro-
gram also automatically. computes the slope of the centerline, ¢, thus it
need not be specified for typical USB calculations. The jet model shown
in figure 5 was calculated from the jet parameters specified in the

sample case in figure 7(a).

The last critical parameter to be specified is the spacing between
the vortex rings. Ideally, the closer the rings, the more accurate the
results; but the closer the spacing, the more rings required to make up
the jet model and the longer the computation time needed to compute an
induced velocity field. A compromise number for the ring spacing is a
distance equal to approximately 0.2 of the minimum dimension of a ring.
This is not a firm number, but it is generally a good estimate. The
program has an option built into it that allows the spacing to vary along
the jet through use of the variable DSFACT. This is simply a multiplying
factor used to scale up the ring spacing to two or three times the initial
value. This option should never be used in the vicinity of the wing and
flaps as the accuracy of the induced velocity field‘at the control
points will be reduced. It is permissible to increase the spacing down-
stream of the last flap. The use of this scaling factor is illustrated

in the sample input decks.

The individual engine thrust (CT) must be specified, and in the case
of a two-engine USB configuration, this is just one-half the total thrust
coefficient. On four-engine configurations, there is no requirement that
the thrust of both engines on the semispan be the same; however, this is
usually the case. The average velocity at the exhaust nozzle exit is

calculated from the relation
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and the vortex sheet strength on the jet boundary is

Y o 3 _
7 1 (4)

If some empirical information on the jet exhaust exit velocity is known,
the parameter p/pj'should be adjusted such that equation (3) produces

the correct jet wvelocity ratio.

Input Variables

The purpose of this section is to describe the variables required
for input to the USB program. Input forms are presented in figure 6; and
for each item of input data shown in the figure, the following informa-
tion is given. The format for each card and the program variable names
are shown first. The card column fields into which the data are to be
punched are also shown. Within each block representing the card columns
is the FORTRAN format type. Data punched in I format are right justified
in the fields, and data punched in F format can be punched anywhere in
the field and must contain a decimal point. The name in parentheses at
the left of each item in figure 6 is the program or subroutine where the

item is read.

Note that all length parameters in the input list have dimensions;
therefore, special care must be taken that all lengths and areas are

input in a consistent set of units.

Item number 1 is a single card containing the following indices:

NHEAD number of run identification heading cards in Item 2
(no limit on number of cards)

NFVN = O calculate FVN influence matrix
= 1 input FVN influence matrix via tape 8
NUNIT = 0 no action required on calculated influence matrix
= 8 store influence matrix on tape 8 if NFVN = 0, or read
influence matrix from tape 8 if NFVN = 1
NFPTS number of field points at which velocity components are

computed (0 < NFPTS < 50)

15



NPRINT = 0 no optional output

= 1 output velocity components (at lattice control points)
induced by flap loading associated with jet turning

= 2 also output force components on each individual panel
of lattice
Item number 2 is a set of NHEAD cards containing hollerith informa-
tion identifying the run and may start and end anywhere on the card. The

cards are reproduced in the output just as they are read in.

Item number 3 consists of one card and contains the following infor-

mation:
SREF reference area used in forming aerodynamic coefficients
REFL reference length used in forming aerodynamic moment
coefficients
XM, ZM X and Z coordinates of point about which pitching moment

is calculated; wing coordinate system and positive
directions are shown in figure 3 and sketch 1

ETAJ jet turning efficiency, the ratio of the jet deflection
angle to the maximum flap angle (0 < n < 1.0)

‘X

7

r’r‘/ CRW

Wing Regron #
o 44
cIN $2 cIn
PHID
_-— Y
\ ZM
- SSPAN 1 Moment center

Sketch 1.- Wing parameters

The variable ETAJ in Item 3 is provided to assist in modeling the
turning efficiency of typical USB configurations. Measurements have
shown that the jet is often unable to remain attached over the full

length of a highly deflected flap.
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The next eight items of input data describe the wing.

Item number 4 specifies the value of NWREG, the number of wing
regions. The value of NWREG must be one or greater. The purpose of
dividing the wing into regions is to handle discontinuities in local
chord length. Region 1 must always extend from Y = 0 to the tip. The
sequence and position of other regions is arbitrary. A wing with three

regions is shown in sketch 1.

Item number 5 contains three quantities which are also shown in

sketch 1. They are:

CRW root chord of region 1, positive quantity

SSPAN wing semispan, positive quantity
PHID wing dihedral angle, degrees; positive dihedral is

shown in the sketch

Items 6, 7, and 8 are data describing wing region number 1. Data
input for this region determine the spanwise distribution of vortices
for all wing regions and all flaps. The present program requires that

the same spanwise distribution exist on all surfaces.

Item number 6 contains five indices. They are:

NCW number of chordwise vortices on wing region 1,

1 < NCW < 10
MSW number of spanwise vortices on left wing panel,
1 < MSW < 30
NTCW twist and/or camber? NTCW = 0, no
NTCW = 1, yes
NUNI if wing has no twist and the camber distribution is

similar at all spanwise stations, NUNI = 1; for all
other cases NUNI = 0 (omit if NTCW = 0)

NPRESW is the wing pressure distribution (Ap/q) to be calcu-
lated and printed? NPRESW = 0, no
NPRESW = 1, yes
Note that NPRESW applies to the calculation of the pressure differ-
ence on each panel of the wing lattice. This calculation is independent
of the upper and lower surface pressure coefficient calculation governed

by the index NLOAD in Item 19.

The minimum number of spanwise horseshoe vortices is determined by
the wing-flap combination geometry. The program requires that vortex

trailing legs lie at the following locations:

(a) the root chord and tip chord
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(b) the side edges of all wing regions
(c) the side edges of all flaps

(d) points where there are breaks in leading-edge or trailing-edge
sweep

Item number 7 is a set of MSW+l cards which specify the following:

Y(I) Y coordinate of the Ith trailing leg on the left wing
panel; Y is a negative number on the left wing panel,
but positive values may be input and the program will
change the sign [Y(l) = 0.0,¥(MSW + 1) = -SSPAN]

PSIWLE (I) leading-edge sweep of wing section to the right of the
Ith trailing leg, degrees; positive swept back (measured
in wing planform plane)

PSIWTE(I) traﬁling—edge sweep of wing section to the right of the
It trailing leg, degrees; positive swept back (measured
in wing planform plane)

NFSEG(I) number of flaps behind wing section to the right of the
I1th trailing leg [0 < NFSEG(I) < 3]

When I = 1, ¥(I) = 0 and the other three guantities are omitted.

Item number 8 is included in the input data deck only if NTCW = 1 in
item number 6. These data specify the twist and/or camber distribution
of wing region number 1 in terms of the tangent of the local angle of

attack of the camberline for a root chord angle of attack of zero degrees.

The input data are:

ALPHAL(J) tan oy of the region 1 camberline at the vortex-lattice
control points. If NUNI = 1, only data for the chord-
wise row adjacent to the root chord are input. - The
first value is for the control point nearest the lead-
ing edge. If NUNI = 0, data for all chordwise rows
must be input starting nearest the root chord and work-
ing outboard. Data for each row start on a new card
(omit if NTCW = 0).

The vortex-lattice control points are at the midspan of the three-quarter
chordline of each elemental panel laid out by NCW, MSW, and the Y(I)'s

of items 6 and 7.
Item numbers 9, 10, and 11 are input data for the other wing regions.

If NWREG, item number 4, is one, items 9, 10, and 11 are omitted. If

NWREG > 1, these items are repeated in sequence for regions 2 through
NWREG.

Item number 9 contains two indices which locate this wing region

spanwise relative to region 1. They specify the subscripts of the
elements in the Y(I) array, input in item 7, associated with inboard and
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outboard side edges of this region.

IIN inboard side edge is at Y (IIN)
I0oUT outboard side edge is at Y (IOUT)

Item number 10 contains five guantities. They are:

NCW number of chordwise vortices in this region,
1l < NCW < 10
NTCW twist and/or camber for this wing region? NTCW = 0, no
NTCW = 1, yes
NUNI if this wing region has no twist and the camber distri-
bution is similar at all spanwise stations, NUNI = 1;

for all other cases NUNI = 0 (omit if NTCW = 0 for
this region)

CIN inboard side-edge chord (see sketch 1), positive
guantity
TESWP sweep angle of the trailing edge of this region, degrees

The vortices are laid out using the value of NCW for this region and the
portion of the Y(I) array beginning with Y(IIN) and ending with Y (IOUT).

Item number 1l is included in the input data deck if NTCW = 1 in
item 10. These data specify the twist and/or camber distribution for

this wing region. These data are prepared in the same manner as described

under item number 8, the similar information for wing region 1.

Item number 12 specifies the number of flap regions and identifies

the flap edges which require trailing leg position correction.

NFREG number of flap regions (0 < NFREG < 10)

NIDF number of flap edges at which trailing leg positions
must be corrected (0 £ NIDF < 3)

IDF(I) location of flap edge where correction of trailing leg

position is necessary; i.e., at Y(IDF)

For a wing alone, NFREG = 0 and items 13 through 16 are not included

in the input data deck. A flap region is a particular flap arrangement

.behind some spanwise region of the wing. The program will handle a total

of ten flaps, thus if there were ten spanwise flaps, there could be a

maximum of ten regions.

Correction of the position of the horseshoe vortices trailing legs
is necessary when adjacent flaps (spanwise neighbors) have different
deflection angles and/or different chord lengths. This occurs when the
inboard edge of one flap region shares the same Y-station as the outboard
edge of the adjacent flap region. Use of this index is illustrated with

the sample cases.
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Item numbers 13, 14, 15, and 16 are input data describing the flaps.
The user must exercise care in preparing these input data as the order of
the items is important. Typically, item numbers 13 through 16 are
arranged in the following manner. Item number 13, specifying the number
of flaps (NINREG) in the first flap region and their extent, is followed
by items 14, 15, and 16 for the first flap in this region. Items 14, 15,
and 16 are repeated for each additional flap in the first region. The
fléps must be specified in order, with the flap nearest the wing trailing
edge occurring first (see sketch 2). When the first flap region is com-
pletely specified, items 13 through 16 are repeated for the second flap
region, and so on. The sample cases in figures 7(a) and (b) illustrate
the input for a wing with multiple flap regions with multiple flaps in

each region.

GAPIN
l for ;7- C
WING Flap 1 £jRRCW

Q
DELXi _\p { ‘GAPIN
for 7

Sketch 2.- Typical slotted flap

Item number 13 contains three indices reguired to describe the flaps

in a particular region.

NINREG number of flaps in this region, 1 < NINREG < 3
IIN inboard side edge lies at Y(IIN) of item 7
IoUT outboard side edge lies at Y(IOUT) of item 7

The next three items of input data are repeated in sequence NINREG times

beginning with the flap nearest the wing trailing edge and moving rear-
ward.

Item number 14 contains four indices. They are:

NCF number of chordwise vortices on this flap, 1 < NCF < 10
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NTCF twist and/or camber for this flap? NTCF = 0, no
NTCF = 1, yes

NUNI if this flap has no twist and the camber distribution
is similar at all spanwise stations, NUNI = 1l; for
all other cases NUNI = 0 (omit if NTCF = 0 for this
flap)

NPRESF is a pressure distribution (Ap/g) to be calculated and
printed for this flap? NPRESF = 0, no

NPRESF = 1, yes

The vortices are laid out using the value of NCF for this flap and the
portion of the Y(I) array input as item 7 beginning with Y(IIN) and
ending with Y(IOUT). IIN and IOUT were input in item 13.

Note that NPRESF applies to the calculation of the pressure differ-
ence on each panel of the flap lattice. This calculation is independent
of the upper and lower surface pressure coefficient calculation governed
by the index NLOAD in Item 19.

Item number 15 contains data which locate this flap with respect to

the surface ahead of it, specify the inboard and outboard edge chords,

and give the streamwise deflection angle.

GAPIN the distance between the leading edge of this flap and
the trailing edge of the preceding surface, measured
in the plane of preceding surface at the inboard side
of the flap

CRFIN inboard side-edge chord of this flap

GAPOUT the gap distance at the outboard edge of the flap
(defined similar to GAPIN)

CRFOUT outboard side edge of this flap

DELXZ the streamwise deflection angle measured relative to

the wing root chord direction, degrees

A streamwise plane containing the inboard edge of a double-slotted flap
configuration is shown in sketch 2. The leading edge of each flap lies
in the plane of the preceding surface. All gquantities in item 15 are

input as positive values.

In a typical USB configuration, the main flap around which the jet
is deflected is a Coanda surface or a continuous flap. Generally, the
flap is a single surface flap with a constant radius of curvature. A
flap of this type is modeled with three straight flap segments with no
gaps between them (GAPIN = 0.0 and GA?OUT = 0.0 in Item 15). The
individual flap chords represent the actual surface length of the Coanda
flap, and the flap deflection angles are chosen to best represent the
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true deflection angles. Best results are usually achieved when the last
flap segment has a deflection angle equal to the maximum deflection angle
at the trailing edge of the Coanda flap. This is not the case for a
deflection angle of 90°. 1In this extreme case, the last flap should be
deflected a smaller amount. As mentioned in a previous section, a drawing
of the section through the Coanda flap will aid in choosing the best
vortex lattice model. One possible representation of a highly deflected

Coanda flap is shown in sketch 3.

////—'Coanda Flap
______ R T

~

\,,/"Vortex Lattice
Representation

Sketch 3. Typical Coanda flap

Item number 16 is included in the input data deck if NTCF = 1 in
item 14. These data specify the twist and/or camber distribution of

this flap. They are prepared in the same manner as described under
item number 8 for the wing except that the twist and/or camber angles
are measured relative to the angle of the flap inboard side-edge chord.

These angles are all measured in a streamwise plane.

Item number 17 is a set of NFPTS cards containing the X, Y, Z-

coordinates, in the wing coordinate syétem, at which the total induced

velocity components are to be calculated. There is one field point per
card, and there can be no more than fifty points in this table. This

item is omitted if NFPTS = 0 in item number 1.

Item number 18 contains one index.

NRHS the number of successive cases to be treated for this
wing-flap combination, NRHS > 1

The successive cases permitted by NRHS are those which affect only
the right-hand side of the equation set for the circulation strengths
(egs. (14) and (14) in ref. 5). Thus, the wing-flap geometry must
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remain unchanged in successive cases. Changes are permitted in items 19
through 25; therefore, the successive cases may involve different angles

of attack and/or different jet wakes.

The last six items of input data are repeated in sequence NRHS

times.

Item number 19 contains thirteen quantities which are:

ALFA wing root chord angle of attack relative to the fre
stream, degrees :
KJET index indicating manner of interference calculation
KJET = 0, jet parameters and interference not
calculated, power off
KJET = 1, jet parameters input and interference
velocities calculated
KJET = 2, previously calculated jet parameters and
interference velocities input via tape 4
KEI index provided to allow multiple sets of jet parameters
and induced velocities to be input via tape KEI when
KJET = 2. Current version of the program is restricted
to KEI = 4 (see the discussion at the end of item
number 19 for the use of this index).
KUNIT index indicating disposition of jet parameters
KUNIT = O, no action required for jet parameters and
induced velocities
KUNIT = 1, jet parameters and induced velocities

stored on tape 4 for future use. KJET = 1
and KEI = 0.

NLOAD index specifying force calculation methog
NLOAD = 1, traditional method; i.e., V x I' on each
panel
NLOAD = 2, integration of pressure on each panel
(not recommended when KJET > 0)
NLOAD = 0, both methods
NJPNL number of panels from which forces are omitted during

total integrated force calculation (see the discussion
at the end of item number 19 for the use of this index)

(NJPNL < 30)
MFRC index for force calculation option (see the discussion
at the end of item number 19 for the use of this index)
MFRC = 0, all horseshoe vortices on wing and flaps
contribute to the velocity field used in
force calculation (power off)
MFRC = 1, induced velocities from horseshoe vortices
are not used in force calculation (power .
on) '
NCFJ index for force calculation option (see the discussion
at the end of item number 19 for the use of this index)
NCFJ = -1, omit all induced velocities associated
. with jet from force calculation (power on)
NCFJ = 0, include jet induced velocities in force
calculation
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NCFJ = 1, include vortex ring jet model induced
velocities in force calculation

NTLF index for force calculation option (see the discussion
at the end of item number 19 for the use of this index)
NTLF = 0, forces on the bound portion of the
trailing legs in each panel are included
in force calculation

NTLF = 1, all trailing leg forces neglected
NFJ number of flaps in direct interference of jet
(1 £ NFPJ £ 3)
NFJIN(I) identification number of flaps in direct interference

of jet, NFJ values, all flaps must be in same region
and must be numbered in order
The index KEI is included to provide the user with the option of
reading multiple sets of previously calculated jet parameters and inter-
ference velocities; however, some minor prodram modifications are
required to tailor this option to the specific needs of the user. First,
the tape unit numbers desired, in addition to tape 4, must be defined
on the program card (USB00l). Second, change the rewind command on card
USB419 to apply to the general tape number KEI in place of the specific
tape unit 4. The last modification required is to change READ(4) to
READ (KEI) on card UINOl14 in Subroutine UVWIN.

The index NJPNL is included so that the forces on certain specified
panels can be neglected in the calculation of section normal forces and
span load distributions. This is used only if there are certain portions
of the wing on which forces were not measured and thus not included in
section characteristics. A case in point is the data of reference 6 in
which section normal force coefficients are computed from measured pres-
sures, but pressure data are not available in the region of the nacelle.
By omitting the forces on the wing panels which fall in the nacelle
region, the predicted loadings can be compared directly with the data.
When this option is used, the program also outputs the forces and moments

computed considering all panels.

The three indices MFRC, NCFJ, and NTLF are included to provide
options in the force calculation method. For power-off calculations,
MFRC = 1 and NTLF = 1 will produce large savings in computer time at the
sacrifice of accuracy in the final results. At low flap angles, 6f < 30°,
predicted lift coefficients are three to fifteen percent higher when
MFRC = 1. The smallest difference occurs at low angles of attack. At

higher flap angles, 6f = 70°, the difference in 1lift coefficient can be
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as large as 20 percent. For all power-off calculations, it is recommended
that MFRC = 0, NCFJ = 0, and NTLF = 0.

For power on calculations, these three indices are more important.
Because of the large additional loading on the flaps associated with the
turning of the jet, large forces can occur as the result of a small
perturbation velocity acting on a large circulation. Experience has
shown that reliable results are obtained consistently if MFRC = 1 and
NCFJ = -1. As before, computer time is conserved at small expense of
accuracy if NTLF = 1.

Item number 20 contains the NJPNL panel numbers, JPNL(I), from which
the forces are omitted (see item 19). These panel numbers may be any-

where on the wing and flap lattice, but they must be in ascending order
in the input list.

Items 21 through 25 identify the initial jet wakes, and they are
omitted if KJET = 0 or 2.

Item number 21 is a single card containing five indices pertaining

to the jet calculation. They are:

NHEAD number of heading cards to identify the jet model,
NHEAD > 1. This index is independent of the similar
index in Item 1.

NJET number of jet wakes on the wing semispan; NJET = 1 for
two-engine USB model. (NJET < 2)
NVLP number of panels excluded from jet interference calcu-

lation (0 < NVLP < 100) (see the discussion at the end
of item number 21 for use of this index)

NCRCT index indicating whether or not field point locations
are corrected with respect to vortex ring locations
(see the discussion at the end of item number 21 for
use of this index)

NCRCT = 0, corrections made
NCRCT = 1, corrections not made (to be used for
diagnostic purposes only)
JPRINT index indicating whether or not optional output from

the jet program is required (see the discussion at

the end of item number 21 for use of this index)

JPRINT = -1, minimum output

JPRINT = 0, induced velocities at wing control points
output from subroutine JET

l, individual jet velocities at each control
point output from subroutine JET

JPRINT

The index NVLP is provided to allow exclusion of wing-flap lattice
panels from the jet induced velocity calculation. Often there are
panels on which the induced velocity field from an external source of
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disturbance is not needed; for example, the panels on the wing which in
reality are located inside the fuselage. There are also panels near the
wing tip which are far removed from the jet wake. On thise configurations
there is no point in calculating a very small perturbation velocity which
will have no noticeable effect on the predicted loading distribution.

The major effect of the use of this option is a savings in computer
execution time, as the time required to calculate jet induced velocities
at control points is directly proportional to the number of points. An

example of the use of this option is shown with the sample cases.

The last two indices in item 21 are provided for diagnostic purposes
only. For general program usage, these indices should be JPRINT = -1 and
NCRCT = 0. NCRCT is an index used during program development to investi-
gate a situation in which a control point was located very near the edge
of a vortex ring. Unrealistically large velocities were induced until
the relative positions between the control point and the vortex rings
were corrected. This correction places the vortex rings on either side
of the control point equidistant from the point. When the index JPRINT
is equal to zero, jet induced velocities at the control points are output
as they are computed. This is a duplication of output. If the user
requires information regarding the contribution of each individual jet
to the total induced velocity at a control point, JPRINT = 1 will cause
this output to be printed.

Item number 22 is a set of NHEAD cards (from item 21) containing

hollerith information identifying the jet. The information may start
and end anywhere on the card and the information is reproduced in the

output just as it is read in.
The following two items are repeated in sequence NJET times.

Item number 23 consists of one card which contains the following

jet specifications:

CMU (J) the thrust coefficient of the J'th jet on the left wing
semispan. This value is usually the total C, of the
configuration divided by the total number of jets

RHO (J) the ratio, pj/p, of J'th jet density to free stream
density

gQEg; _ the coordinates, in the wing system, of the origin of

Zg(J) the J'th jet model (YQ < 0)
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DS (J) the ring spacing of the vortex rings in the J'th jet; a
typical value is 0.2 b, where b, is the initial height
of a rectangular jet

NCYL (J) the number of entires in item number 24 to specify J'th
jet parameters

Item number 24 consists of NCYL(J) cards containing the following

information:

YCLR(J,N) . s . . . .

ZCLR (J . N) of the J'th jet in the jet coordinate system (fig. 5)

AJET (J,N) the half width of the rectangular ring at the N'th
point on the center of the J'th jet

BJET (J,N) the half height at the same point

THETA (J,N) the slope of the centerline in degrees at the point
being considered; THETA is input equal to zero for
USB jets

DSFACT(J,N) scale factor for the spacing between the vortex rings
downstream of the N'th point; in region of wing and
flaps, the values should be 1.0; aft of the last
flap, the values can be greater than 1.0 to save
execution time

XCLR(J’N):} the N'th set of coordinates specifying the centerline

Item number 25 is a set of ‘NVLP panel numbers, NVL, at which no jet
velocities are calculated. This item is omitted if NVLP = 0. The panel

numbers in the NVL list must be input in ascending order.

If successive cases are requested (NRHS > 1 in Item number 18),
ITtems number 19 through 25 may be repeated here. It is recommended that
the multiple case option be used only to change angle of attack, thus
only Items 19 and 20 are actually repeated. Since the jet model can be
assumed independent of angle of attack, this is not a severe limitation.
The program will allow all Items 19 through 25 to be input for each run,
but this will eliminate the option of placing the jet parameters in

permanent storage for future use.

Upon completion of the calculations specified by the above input
deck, the program returns to the beginning. Additional input decks,
starting with Item 1, may be stacked one after another. If the option
involving the storing and retreiving of the influence matrix and jet
parameters are used, it is recommended that stacking of cases be avoided.
Several sample cases illustrating various types of runs are discussed in

the following section.
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Sample Cases

In this section, sampie cases are described to illustrate the input
preparation and the use of the program. The first sample case is a com-
plete calculative'example involving a two-engine USB configuration with
rectangular cross-section jets (ref. 6). Other sample input decks are

provided to illustrate the options described in the previous section.

The vortex-lattice layout on the wing and flaps of the two-engine
USB configuration from reference 6 is shown in figure 3. The Coanda flap
deflection chosen for this case is 32°. This particular configuration
and lattice arrangement are used extensively for the comparisons with

data in reference 1.

The Coanda flap, located directly behind the engine, is modeled
with three flaps. Each flap has a chord of approximately 13 percent of
the wing chord. The deflection angles of flaps 1, 2, and 3 are 12°, 22°,
and 32°, respectively. The midspan double slotted flaps, flaps 4 and 5,
(Gf = 15° and 32°) and the aileron, flap 6, (Gf = 20°) are modeled as
single flap segments as illustrated in figure 3. A total of 136 panels

make up the vortex lattice model.

The vortex ring jet wake model is set up using the guidelines
discussed in the Jet Wake Specification section. The actual inlet of the
nacelle is located at X = 2.34 m (7.68 ft) ahead of the wing leading
edge. This is a longer run length than required by the jet model;
therefore, the model inlet is placed at XQ = 0.61 m (2.0 ft). The span-
wise location of the centerline of the nozzle is at YQ==—l.l4 m (-3.73 ft).
For this particular case, a total thrust coefficient of two (Cu = 2) is
chosen; therefore, the individual engine thrust coefficient is eqgual to
one (CT = 1.0). Using information on nozzle exit velocities provided in
reference 6, the density ratio, p/pj = 1.25, is obtained from equation
(3). The expansion of the jet from the nozzle is specified in the follow-
ing manner. From figure 4, the jet velocity ratio at the flap trailing
edge is approximately U/Uo = 0.7. Lacking more detailed information on
the actual spreading of the wake, it is assumed that the jet cross section

maintains a constant aspect ratio (a/b = 6) over its entire length.

A complete input deck, set up for the above sample case, is shown
in figure 7(a). This deck is organized to carry out the following series
of calculations. The influence matrix is computed and stored on tape 8

where it is available for permanent storage if the user desires. Three
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successive cases (NRHS = 3) are specified, the first being at o = 0°. A
general jet model is specified (KJET = 1, KEI = 0), a tangent USB jet is
set up by the program, and the jet induced velocities at wing-flap con-
trol points are computed. The jet parameters and induced velocity field
are stored on tape 4 (KUNIT = 1) for use at other angles of attack and
where they are available for permanent storage if desired. Notice that
the wing panels which normally lie inside the fuselage are omitted from
the jet induced velocity calculation (NVLP = 10). The force calculation
is carried out twice, once considering the entire vortex lattice model,
and the second time omitting the ten panels which fall in the nacelle
region on the wing (NJPNL = 10); The last angles of attack, o = 8.5 and
20°, use the set of jet induced velocities calculated at o = 0° at the
wing and flap control points (KJET = 2, KEI = 1) for a normal loading
calculation. This ends the first input deck. The execution time for

this calculation is approximately 50 seconds on the CDC 6600 computer.

A second input deck for the same model with greater flap deflection
(6f = 72°) is shown in figure 7(b). This deck is set up to calculate the
influence matrix and store it on a permanent file if desired. One angle
of attack is specified for this, and the calculation is carried out for a
power-off condition. Typical execution time for this deck is approxi-

mately 100 seconds on the CDC 6600 computer.

DESCRIPTION OF OUTPUT

This section describes the output from the USB program. The con-
tents of a typical set of output from one of the previously described
sample cases is discussed. This is followed by a description of some
of the program stops and error messages which may occur during execution

of the program,

Sample Case

The output generated during the execution of the sample case shown
in figure 7(a) is presented in figure 8. The contents of each page of
output are described in the following paragraphs. For purposes of this
discussion, a page of output is defined as the information printed
immediately following a "new page" request in the print commands. Thus,
a defined page of output may actually contain several printed pages of
copy. The quantity of information on a page of output will depend, in
part, on the size of the lattice used to represent the lifting surfaces.
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The first page of output, shown as figure 8(a), is headed by the
program title "USB AERODYNAMIC PREDICTION PROGRAM," followed by the
identification information on the several cards at the front of the input
deck. This is followed by the reference quantities consisting of the
reference area and length and the center of moment location. Next on the
first page is the wing input data. All of the input describing the wing

geometry and lattice arrangement is included in this section.

Output page 2 in figure 8(b) contains all the input data describing
the flaps including the geometry and the lattice arrangement. Also
printed on this page are the coordinates of the four corners of each
flap in a coordinate system fixed in the flap with the origin at the
leading edge of the inboard chord of the flap. The purpose of these
coordinates is two-fold. First, they illustrate the slightly distorted
shape of the flaps that occurs because the flaps are attached to swept
trailing edges of the upstream surface. The flaps are required to span
a certain length which is defined in planform; therefore, the actual
surface must be longer when it is deflected around a swept hinge line.
Second, the coordinates are useful in locating the flap loading center
of pressure defined in the flap coordinate system and printed on a later
page.

Output page 3 in figure 8(c) is headed with the title "HORSESHOE
VORTEX PROPERTIES." This table lists all the properties of the ‘lattice
elements on each lifting surface. The numbers in parenthesis on the line
defining the flap number and the region number is the absolute flap number
to be used when specifying the flaps with direct Jjet interference. The
guantities in the last column on this page labeled "ALPHAL(J)" are the
input values of combined twist and camber. This table completes the con-
figuration dependent information. The first item following the table is
a list of the locations at which wing and flap trailing legs are corrected
if reguested (NIDF > 0). Following this is a single line containing the
angle of attack and the option indices from Items 1 and 19 of the input
deck. The next line of output contains the flap numbers on which direct
jet interference occurs. The last line of output is the input value of

the jet turning efficiency.

The fourth page of output headed with the title "INPUT JET PARA-
METERS," is a listing of the jet input information as shown in figure
8(d). The variables printed are the same values input via the card deck
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with the addition of two columns of numbers. The variable SCL is the
curvilinear distance measured along the centerline in the same units as
the other centerline distance variables. The last column, identified as
P, is the perimeter of the jet at the particular input station. The
guantity "GAMMA/V" corresponds to egquation (4).

The fifth page of output,'figure 8(e), has the title "JET PARAMETERS
FOR TANGENT USB JET." The first half of this page of output contains an
~ expanded table of jet centerline parameters corresponding to the center-
line of the jet, positioﬁed so that it is tangent to the upper wing and
flap surfaces, but displaced slightly upward so that it does not directly
touch the lifting surfaces. The last half of this page contains the
coordinates of the lower surface of the jet boundary. The coordinates
XS,YS,2S define the center of the bottom jet surface; and the coordinates
XSN,YSN,ZSN and XST,YST,ZST define the corner points of the inboard and
outboard edges, respectively, of the jet lower surface. These points are
computed so that the lower jet surface is parallel to the wing and flap
surfaces. The last line of output contains the panel numbers from which

the jet induced velocities are omitted (NVLP > 0).

The next page of output shown in figure 8(f) ig the first dutput
from the program after the circulation strengths are computed. This
page, labeled "HORSESHOE VORTEX STRENGTHS FOR ALPHA = xx.x DEGREES,"
contains the computed circulation strength on each lattice element. The
circulation strengths (GAMMA/V) are printed in the last full column on
the page. Also shown on this page are the externally induced jet veloc-
ities at each control point. These velocities, UEI, VEI, and WEI are
made dimensionless by the free-stream velocity, and their positive
directions are defined according to the wing coordinate system; that is,
UEI is positive forward and WEI is positive downward. The unlabeled
column of numbers on the right side of the page denotes the position of
the panels relative to the jet wakes. A zero in this column indicates
the panel to be outside the direct influence of the jet. A one (1) in
this column indicates that the panel is near the jet boundary and is
likely to receive direct interference from the jet. A number greater
than 1 (i.e., jet number + 1) indicates that the panel is directly

beneath the jet and is receiving maximum jet interference.

The output shown in figure 8(g) is headed at the top "AERODYNAMIC
LOADING RESULTS FOR ALPHA = xxX.XX DEG." This heading is preceded by a
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heading "TRADITIONAL METHOD" or "PRESSURE INTEGRATION METHOD" which
indicates the calculation procedure used to obtain the individual panel
forces. The former method is the usual v x ? technique generally used
with vortex lattice schemes. The latter method involves the calculation
of the upper and lower surface pressure coefficients using the Bernoulli
equation. Next is a reiteration of the reference guantities. These are
followed by the spanwise load distributions. On each lifting surface at
each spanwise lattice station the span-load coefficient, the section
normal-force coefficient, and the section axial-force coefficient are
presented. These results are normal and axial to the plane of the par-
ticular lifting surface. Following the complete table of section coeffi-
cients are the wing-alone force and moment coefficients. These results
are for both right and left wing panels. The axial force, CAW, and the
drag force, CDW, are both defined as positive aft. The pitching moment
is positive in the direction that tends to increase the angle of attack

of the wing.

The next section of output on this page is the individual flap
force and moment coefficients. These coefficients are for the flaps on
the left side of the configuration only. CNF is normal to the individual
flap surface and the center of pressure of the normal force on this flap
is at XF(CNF) and YF(CNF) where these coordinates are in the flap coordi-
nate system defined in figure 8(b). The axial-force coefficient, CAF,
and its spanwise center of pressure, YF(CAF), follow. The spanwise
force, CYF, and its center of pressure, XF(CYF), are the next items;
and finally, the hinge~moment coefficient, CHF, is the last item. The
sign convention of the flap hinge moments is such that a positive hinge
moment would tend to increase the flap deflection angle. The hinge
moments are taken about the flap leading edge. The last items on this
page are the complete configuration force and moment coefficients. These
are resolved into the wing coordinate system and the sign convention is

consistent with that described for the wing alone.

If Ap/q distributions are reguested, they are output on the next
page shown in figure 8(h). The chordwise location, X/C, at which the
pressure coefficients are calculated corresponds to the location of the
bound leg in each lattice element. It should be remembered that the

pressure is constant over the entire lattice element.
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The next page of output shown in figure 8(i) is output only if a
second calculation of the forces with certain panels removed has been
requested (NJPNL > 0). This page is identical to figure 8(g) with the
addition of note at the top identifying the panel numbers from which the

forces are omitted.

The last page of output containing the induced velocity field at
specified field points is shown in figure 8(j). Note that both wing-flap
pertﬁrbation velocities and total velocities are printed on this page.
This concludes the output for the first angle of attack. If additional
angles of attack are requested, the output starting with figure 8(e) is

repeated for each angle of attack.

Error Messages and Program Stops

The following error messages may be printed during program execution.

"EXECUTION TERMINATED, ERROR IN DS"

is printed when the vortex spacing is input as zero or less than zero.
This is a fatal error and program terminates at a "STOP" statement.

"JET x OUTBOARD OF WING TIP"

is printed as a warning only to indicate a possible error in the spanwise

x". Execution will continue, but the program will run

location of jet
into difficulties when it tries to compute jet induced velocities.

"JET x QUTBOARD OF FLAP y"

is printed when the spanwise location jet "x" is not compatible with the
flap numbers specified for direct jet interference. This is a fatal
error, and the program terminates execution at STOP 16 or STOP 36 in

Subroutine JETCL.

The program has a number of error STOPs built into it to prevent
the user from executing the program with incorrect input data. These
STOP's are identified in the following table.
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STOP NO. SUBROUTINE /LOCATION PROBABLE CAUSE

STOP JET /JET 362 DS e 0.0 in Item 23.

STOP 1 USBMAIN/USB 123 Normal stop at end of execution.

STOP 16 JETCL/JCL 101 Incorrect YQ in Item 23, or
incorrect flap numbers, NFJN,
input in Item 19.

STOP 27 JETCL/JCL 156 Too many entries in jet table
in Item 24, Reduce number of
entries as per Jet Wake Speci-
fication section.

STOP 32 JETCL /JCL 202 Input jet length is too short
to cover wing and flaps. Move
last entry in table in Item
24 farther downstream.

STOP 36 JETCL /JCL 260 Same as STOP lé6.

STOP 50 JETCL /JCL 343 Same as STOP 27.

STOP 52 JETCL /JCL 306 Same as STOP 32.

STOP 60 JETCL /JCL 380 Same as STOP 32.
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' PROGRAM LISTING

The USB aerodynamic prediction program consists of a main program,
USBMAIN, and twenty-three subroutines. " Each deck is identified by a
three-letter code in columns 74-76 and each deck is sequenced with a
three-digit number in columns 78-80. The table below will act as a
table of contents for the program listing on the following pages.

PROGRAM IDENTIFICATION PAGE NO.
USBMAIN USB ' 36
WNGLAT WLT: 38
FLPLAT FLT 40
INFMAT INF 42
FLVF FLV 45
SIVF SIV 45
RHSCLC RHS 45
LINEQS LIN 46
SOLVE SOL 46
TRLG TRL 46
LOAD LOD 47
LOADCP LCP 49
FORCES FOR 50
VELSUM VEL 53
JET JET 55
JETCL JCL 57
CORECT CRT 62
QRING QRG 63
JETVEL JVL 63
JTCIRV JCR 64
FVNOUT FOT 65
FVNIN FIN 66
UVWOUT UoT 66
UVWIN UIN _ 66
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PROGRAM USBMAIN(INPUT,QUTPUT, TAPESSINPUT, TAPEGROUTPIIT,TAPEG, TAPES) USS
CHA AR RN R R RN AR AN RS R AR AN ARAR RN PN RGEaRRRAARAR AR AN ERNaRERans JSA

UEY]

[ TAPEA 18 THE INPUT AND QUTPUY UNIT FOR THE JEY INOUCED VELOCITIES USB
4 TAPES 13 THE INPUY AND NUTPUT UNIT FOR THE FYN ARRAY usa
usa
:c.t..l.l't'ltl.lt!...i..tl-tlitilll-.ni!l.ttt.tt.tll!tl!tlt.tltll.ttt..n uss
c uss
'g WING AND MULTIPLE PLAP VORTEN LATTICE PROGRAM wITH DEFLECTED WAKE U8B
V1 1.}

e MODIFIED TO INCLUDE JET INOUCED VELOCITY FIELD CALCULATION uss
4 FROM USB JET3 TANGENT TO UPPER BURFACE OF WING AND FLAPS uss
c uss
[ DIMENSION STATEHMENY uss
¢ uss
DIMENSION HEAD(R0) ugs
DIMENSION UCR),V(ZIan(R), XPPTLS0),YFPT(%0),2FPT(90) uss

[ uss
[ TYPE BTATEMENTY uss
[ uss
LOGICAL EXVEL use

[ uss
¢ COMMDN STATEMENTS ush
€ uss
COMMON /REFQUA/ SBPAN,BREF,REFL,XH,IN uss
COMMON /INDEX/ HBW, Mo, MTOT,NCHI(30), IMAX,NFBES(30),LASTF (30} 1] 1]
COMMON /CPDAT/ ALFHAL(!SO),XCF(IDD).VCP(!!O).!CP(I!O)o usd

1 CALPHL(250),8ALPHL(250) uss
COMMON / INDEXF/ NFREG,NFLAPS, IDFLAP(10,2),NCP(10),M8F (103, MF(10), UBS
INSTART(10),MEND(I0),NFIEGF(10) ., use
cOmMHON /BLDAT/ XBL(2%0 .VBL(!!O)pZBL(!!O).VPII(!!O),ln(!!o) uss
cOvMaON /RBIDE/ CIR{250),UETC280),VELI(290),nEY(2%0) uss
COMMON 7ATAK/ SINALF,COBALF use
COMMON /RVELB/ UP,VP,wP uss
COMMDN /XY2CL/ NJ!T:":VL(!):IB(!).VO(I).!E(!S.GANVJ(Z) 08(2), use

1 RWOC23,CMUC2),XCLR(2, 2!):VCLI(!;2!),ZCLR(l,!!).TH!TA(!:!!), vss

2 lCLR(!,z!):AJ!T(!:I!!:lJ!T(!.!!);D!FACT(!.II). uss

3 UCL(R,25), VEL(2,25), wCL(2,2%), CFPJ,CPK ued
COMMON /NPJCL/ NEJ,NFIN(3) use
COMMON /CLDAT/ NBB(2),83(2,11),%88(2,11),Y88¢(2,11),289¢(2,11), uss

1 T8(2,11),888(2,11),A0802,11),X8N(2,11),YON(2,11), USB

2 TONCR,18), XBT(2,11),Y87(2,11),287(2,11),D88(2,11) uss
COMMON /PTDAT/ NPTJS(2,250),NCRCT uss
COMMON /KDIFF/ NIDP,1DF(10) uss
COMMNN /L INSOL/ IP(300) it 1.}
COMMON /FTLV/ NVTLF ues
COMMON /FPNL/ NPRINT,NJPNL,JPNL(30) . uss
COMMON 7JETCIR/ JPLP(150),LJIPLP,CIRJC150),ENIC150),CAJ(150) uss
COMMON /FRCYEL/ NFRC 188
COMMON /JETEFF/ ETAJ uss
COMMON /FRCTL/ NTLF uss

[ uss
g BLANK COMMDN w=e INCREASE LENGTH IF REQFL PACKAGE NOT AVAILASLE uss
uss

COMMON EVN(1) uss

[4 uss
[ FORMAT STATEMENTS uss
[ 1)
701 FORMAT(141%) use
702_FORMAT (1H1,20X,34HUSH AERODYNAMIC PREDICTION PROGRAM //) usa
703 FORMAT(20A4) usa
704 FORMAT(1X,2044} uss
708 FORMAT(BF10,0) ush
T06 PORMAT(//SX,STHREFERENCE QUANTITIES USED IN FORCE AND MOMENT CALCU U3B
TLATION/LOX ) UHAREA, £OX, §HE,F11,5/710%, 6HLENGTH,AX, 1H8,F11,5/10X, 188
ZISHHDH[NY CENTER/1SX  2MXM, TX, 1RO F1t S/15X, 2HIM, TN, 1Hu,F{],9 uss

) 10X,2710,3) use

122 !nlnavtxul 45X, 27THHORBESHOE VORTEX PROPERTIFS//12%,10{1He)11H wIN Ush
16 DATA ,10(1Hn)) UsR

T2 PORMAT(/1X,6HVORTEX, 2%, 30H=COORDINATES OF BNUND LEG MIDPOINT,2X,  USH

{ 33HewsCNNRDINATES OF CONTROL POINTeww,2X,{0MB,L, SWEEP,2X, ush

2 1OHHALPwnIDTH,SX, THSURFACE/IX, 6HNUMAFR, 102X, SHBLOPE/8Y,1H],0X,  UBA

3 GHXBLCJ) s X 6HYBL(J) 6%, 6HZBLLT), 6X,6HXCP ), 86X, 6HYEP(J), b, usa

& GMICPLJ)a0X, 0MPST(JY, TX, SHEN ()¢ 3Y, IHALPHAL(JI /) 1J8B

T2 PORMAT(UX,13,9(24,F10,5)) uss
by 1) IORMAYtllzl,lO(lH-).buﬂleON IZ.!N FLAP, 12,84 DATA ,|0(|H-). 11 1.]
2R (1 12,1H) ) i1.1.]

068

070
07y

073
[2L]
ors
07s
nt1?

LG LY X Y.

O0ONO NOo0OOOa0 oan

726 FORMAT(1H],20Y,594HCRSESHOE VNRTEX STRENGTHS FNR ALPNA B ,
1 FS5,1,8n DEGREES//12¥,i0{1re),11H «ING DATA ,30(iHe) )

727 FORMAT(/{X,6HVORTEX, 2X,3UNe=aveCONTROL POINT CNORDINATESseme,2X,
1 JdHewwEXTERNALLY INDUCED VELUCITIESs= / 1%, 0MNUMBER
2 /68X, IHJ 6%, 0HXCP(J) 0% 6HYCP (), bX, 6NlC'(J\.bl.bNul!tJ).tl|
3 GHVEL(J) 0% ,6MnET(JT), 5K, THGAMRALY /)

728 FORMATOUX,I3,7(2X,F10,%),217)

732 FORMAT(P10,5,1418)

7% 'DR“AT C1My 28X, 4UNINDUCED VELDCITIES AT SPECIFIED FIELD POINTS //

40X, blH]levacannn AING/FLAP vasncesscaleavevnas WING/FLAPeV]

ZNF snmaepl/U3X,23HPERTURBATION VELUCITIES 7/
3 ISX, IHX, 0N, IHY  9XIHZ ,,UX, 204V, 6HU/VINF UXEHV/VINF  aX6HW/VINF ))

73S FORMAT(10X,9F10,%) i

736 FORMAT (//10X28HND JET INTERFERENCE ON FLAPS)

737 FORMAT (//10X2SHJET INTERFERENCE ON FLAPS,3T4)

738 FORMAT (/7 10X, 4 HWING TRAILING LEGS CORRECTED AT Y(1), T & ,1014)

740 PORMAT (1H1,20X,18HTRADITIONAL METHOD )

T4y FORMAT (t1H1,20X,27HPRESSURE INTEGRATINN METWUOD )

74% FORMAT (/10%,24MJEY TURVING EFFICIENCY ® F§,2)

T32 FORMAT (7//7/750XSHALPKA,SY4HMNFYN,UXSHRNUNTT, 2XSHNFPTS, SXORNPRINT,
1 IXUHNJIET ;SXSHKET, UXSHKUNTT, IXSHNLOAD, SXSHNIPAL ) IXUMMFRE,
2 UXUMNCF I, UXUHNTLF ,SXIHNFJ 75xF10,3,1318)

7SS FORMAT (1H1,28X,d4HINOUCED VELOCITIES AT SPECIFIED FIELD POINYS //
1 40X yb1Hlevaveann WING/FLAP esenesesenlows WING/FLAPHJET+V]
INF emecw=l/43X,23HPERTURBATION VELOCITIES
3 ISX, HX N IHY X IHE U 2(aAX s 6HU/VINF ,aXGHY/VINE , GXOHW/VINE )

CONBTANTS

DATA DTOR/,017453297,FOURPL/12,56037062/,2ERD/0,/
NYTLFuO
NJET=O
CFKmD,0
NPRCaO

OPTIONS FOR CALCULATING, STORING, AND REUSING FVN ARRAY 4.,
NFVNBO , NUNITBO = CALCULAYE Pun, DO NDT STORE
NFYNEQ , NUNITHS - CALCULATE FvN, BTORE QN TAPES
NEVNBY , NUNITRS - READ FVN ARRAY FROM TAPES

NFPT3uNUMBER OF FIELD POINTS AT WHICH WINGeFLAP INDUCED
VELOCTITIES ARE TD BE COMPUTED

1000 READ (S5,701) NHEAD,NEVN,NUNIT,NFPTE,NPRINT

IF(EDF (%)) 1.2

aToP 1

CONTINUE

1F (NFUN,GT,0 ,AND, NUNJT,LE,0) NFVNED

IF (NUNIT NE,0 ,AND, NUNIT,NE,B8) NU~[TaB
WRITE(6,702)

INPUT AND DUTPUT CASE IDENTIFYING INFORMATINN
DO 3 Isy,NHEAD

READ(S,703) HEAD

WRITE(bH,704) HEAD

-

INPUT AND OUTPUT REFERENCE QUANTITIES AND MOMENT CENTER LOCATION

READ(S,709) REF REFL,X%,24 ,ETAJ
ARITE(6,7086) SREF,REFL, XM, 1M
1F (ETAJ,LE,0,0) ETAJm),0

INPUT AMD OUTPUT WING DATA AND LAYDUT wING VORTEX LATTICE
CALL wNGLAT
INPUT NUMBER OF FLAP REGIONS, NFREG
NIDF = NUMBER OF BEMISPAN BTATIONG AT wHICH TRAILING LEGE
FRUM WING VARYTICES “UST BE CORRECTED FOR DIFFERENTIAL
FLAP DIFLECTINN ANGLES
IOF & SEMISPAN STATIONS CORRESPONDING TN FLAP JUNCTIONS
(JOF M€, )} OR IOF ,NE, “Swel)
READ (5,701) NFREG,NINF, (IDF(1),181,N]0F)
INPUT DATA FOR ALL FLAPS AND LAY DUT VORTICES

NFLAPS =0
TF (NFREG,GT,0% CALL FLPLAT

18R
1138
use
1138
an
uas
uss
511
u3n
HE L
1L 1.}
ush
1188
LT
use
U] )
[IE.1.}
1R
ush
use
138
uss
uss
nss
uss
188
use
ush
sA
USSR
38
uss
ysa
ush
uss
uss
183
uss
88
(11.1.)
use
use
uss
UEL
188
ush
188
YISA
1SR
use
uga
ush
usm
uss
uss
uss
uss
UL L)
[& L]
[ 1}
uss
1sa
uss
1188
ush
uss
use
uss
uss
188
(VL L}
ush
uss
1gn
USA
UF 1]
ULL}
nse

078
019
080
08y
082
083
ola
088
ade
LLY4
osa
[L.1]
0%n
091
oe2
093
094
nes
0%
097
0es
09e
100
101

10%
tns
108
106
107
108
109
110
111
112
113
144
113
116
117
118
119
120
121
122
123
124
12%
126
127
128

130
13
132
133
134
133
138
137
138
118
140
144

143
148
148
tae
147
148
tae
150
151
152
153
1%a
155



LE

CAMAER

‘oo

00 41 Jay,MTOT
ALFSATANCALPHALLY))
CALPHL (J)nCOS(ALF)

8t SALPHLCJIBBINCALF)

WRITE WING VORTEX DATA

wRITE(6,722)
WRITELS,723)
DO 50 KS{,HN .
PRIGHMBATANCTPET(K) ) /DTOR
50 wRITE(
1 BW(KD, ALPHAL (X)
TPINFLAPS,EG.0) GO TO 48

WRITE FLAP VORTEX DATA

oo

DD 60 NFE1,NPLAPS _
WRITE (6,725) IDPLABENF,1), IDFLABINE,2) NP
WRITE (6, 723)

KLBMITART(NF)

KURMENDENP )

0O 53 KNKL,KU )
PRIGHRATANCTPRI(K)}/DTOR

SS WRITECH 728 X, XBLEK), YBLUK) pZBL (K, XCPLKY, YEP(K)  2CP(K),PRIGH,

£ BW(K),ALPHAL(K)
60 CONTINUE
63 CONTINUE

[
[ CORRECY TRAILING L!. POSITIONS AT FLAP JUNCTIONS
IF (NIDF,LE,0) GO T
CALL TaLS
wRlvTe (0-7!.) LIDFEJ), Jn1,NIDF)
66 CONTINUE

ADD CORE AREA FOR INPLUENCE COEFFICIENT MATAIX
YHE DINFNSIONS OF FVN IN BLANK COMMON, ABDVE, TO MYOT#MTOT

ODOoONOOOO

1FL8a0

CALL REQFL(IFLE)
LFLOIFLB4NTOTANTD e
CALL REOPL(LFL)

¢
AU AR N Rk AR S AR AR IR AR SRS AN R RN AR CARAR PR R R QR RO NE R AR A REUNRBNREAGS

IF (NFVYN,GT,0) GO YO 210

CALCULATE INFLUENCE COEFFICIENY LEFY WAND 8$1DB, PVUN
CALL INFMAT

TRIANGLULARIZE LEFT HaND SIDE

CALL LINEQE(HTOT,FYN)
1F (NUNTTY,GT,0Y CILL PYNQUTCFYNGHTOT,NUNTT, 1P}
80 TO 211
210 CALL FYNINC(FVN MTOT,NUNIT, IP)
211 CONTINUE )
IF (NFPTS,LE,03 GO TO 212
00 209 KJui,NFPTY
200 READ (3,705) XFPT(KJ),YFPT(KJY, ZFPT(KS)

READ NUMBER OF RIGHMT SIDES, AND FOR EACH FIND VORTEX
STRENGTHS AND LDAD DISTRIBUTION

212 READ(S,701) NRMS
DO 7S KRei,%RH$

aoon

READ(S,732) ALFA,KJET,KEI,XUNTT,NLOAD,NJPNL ,MFRC,NCFJ,NTLF,

1 NFJy (NBJN(KJ) s KIn], NP Y)Y
1F (MJIPNL,GT,0) READ (5,701) (JPNL(JY,J=i,NIPNLY

COMPUTE BINE AND COSINE NF LDCAL ANGLE OF ATTACK DUE YO TWIST AND

pP24) K XBLEKY,YBLUK) 2 ZBL{K), XCPLK),YEP(K),2CP(K),PBICH,

NAAARARRARRAARRARSRRR RN P RASARNARS RN AN RN AR N DA RS AASRANARARNANAROARGRRER

1F REQPL 10 NOT AVAILABLE , REMOVE THIS SECTION AND INCREASE
WHERE WYOT & TOTAL NUMBER OF VORTEX PANELS ON WING AND FLAP

[IE.1)

OO0 OO0

coo o 0o oo oo aooo

LYY,

ocooon

7

7
14

7

?

1

1
3

-

NPTINNG FUR CALCULATING AND STORING JET INRUCED VELDCITY ARRAY

KJE TR0
a1 JET CALCULATION
82 JET PARAMETERS AND INDUCED VELOCITIES InPUT

NPTINAS FOR FORCE CALCULATION METHDDS
NLOAD=]  CONVENTIONAL METHDD
NLOAOS2 INTPGRATED PRESSURES
NLOADSO BUTH METHODS

NFJ = NUMARER OF FLAPS IN OIRECT INTERFFRENCE WITH JEY
NFJN 8 FLAP NUMBER, ALL WUSTY BE IN SAME NEGION

NJPNLS NUMBER OF PANELS Nw WHICH FORCES ARE NAT INCLUDED
(NJPAL LE,30)
JPNL® PANEL NUMRER

1P (KR ,GT,1) w»RITE (&,702)

®KRITE (6,752) ALFANPVN,NUNIT NFPTS,NPRINT,KJET,KET ,KUNIT,
1 NLPAD o NIPNL , MERC ,NEF I NTLF ,NFJ
CrJanCry

1F (NFJ,EQ,0,AND, KJLT NELO)} WRITE(6,738)

IF(NFS, LE.O) 60 T

WRITE 8,737} (NFJH(KJ):KJIleFJ!

wRITE (6,74%) ETA)

CONTINUE

ALFuALFA

ALFABALFA#DTOR
SINALFRSIN(ALFA)

CNSALFRCOS(ALFA}

EXVELEKJET,NE, 0

IF (KJETet) T7,71,74

INPUT INITIAL JET PARAMETERS

NTIMERD
CALL JET (MTOT,XCP,YCP,ICP,UET,VET,ET,NTINE)
NTIMEUNTIME#]

CALCULATE TANGENRT JET CENTERLINE
CALL JETCL

CALCULATE JEY INDUCED VELDCITIES AY WINGeFLAP CONTROL PNINTS
CALL JET (MTDY,XCP,YCP,2CP,UET,VEL,NET,NTINE)

IF (KUNIT,LE,0) GO TO 77
SYORE EXTERNALLY INDUCED VELOCITIES ON TAPE &
CALL UvksOul
GO To 717
CONTINUE

1F xJeTs2, READ EXTERNALLY INDUCEP VELQCITIES FRDM TAPE &

CALL UVWIN (KET)

DUMBCEK

cFKet,0

NTIMFRY

NCRC TS

PRINT INPUT JET PARAMETELS AND SET UP NPTI(m,s) ARRAY

CALL JET (MTOT,XCP,YCP, 2CP,IIET,VEI, WET ,NTINE)

CFraDum

CONTINUE

ADJUST CIRCULATION ON WwINGFLAP PANFLS TN ACCOUNT FOR JET
TURNING, AND CALC, INDUCED VELUCITY AT CANTROL PNIXTS
wTIMEwt
CALL JETVEL (MTIMEY

CALCULATE RIGHT WAND SITE OF FOQUATIANS
CALL ANSCLC(EXVELY

NO JET CALCULATION, INDNCED VELNCITIED Hay BE InpLY

18R
uan
use
uss
use
[} L.}
1 1)
188
[F1 L]
uss
Ut 1}
usn
uss
L L]
31 L]
use
uss
uss
Ul L]
usme
1488
use
ues
438
138
U1 1]
uss
188
uas
ush
1188
uas
uss
uss
usa
uss
1 1)
UEL)
uss
use
uss
ush
JL1.)
UL L)
[EL]
usn
1138
L1}
ush
UL )
ush
use
12].)
uss
uss
use
usy
' 1)

uss
"ss
usy
1188
nga
uss
usa
uss
UEL]
uss
uss
aas
U8R
Ush
il
uss
18
ush

23
235
23
237
238
239
240

2a0,

2a7
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o0 oo

oo oo oo

oon

SOLVE FOR YORTICITY DISTRIBUTION FUR THIS RIGHT NAND SIDE
CALL SOLVE(CIR,FVN,471nT}
PRINT VNRTEX STRENGTHS

WRITE(6,726) ALF

WRITE(6,727)

1P NNT EXVEL) GO 10 8%

1P (LJFLP,LE,0) GD T0 81

00 B2 NPat,LJFLP

NFRJFLP(NP)

CIR(NFIRCIRINFYICCIRI(NPY

00 80 NPRY, MM

GANMANCIRINP) ¢FQURP]

WRITE(6,728) NP, XCPINP),YCPINP) ,ZCPINP) ,UFT (NP}, VET(NP),WET(NP),
GAMMA , (NPTJ(J,NPY,Ju1,NJET)

GN 10 89

CONTINUE

DO 88 NPE]MN

GAMMANCIRINP}&FURP] .

WRITE (6, T28) NP, XCPIN®),YCP(NP),ZCPIN®), ZERN, ZERO, ZERO,GANNA

IF(NPLAPS EG,0) GO TO 96

00 95 NFel,NFLAPS

WRITE (6,725) IDPFLAP(NF,1),JDFLAP{NF,2),NF

wRITE(6,72T)

MISMSTART(NF)

MEBHEND (NF)

TR NOT, EXVEL) GO TD €2

DO 91 NPaMS,;ME

GAMMARCIR(MP)AFOURP]

91 wRITE(6,728) NP, XCP(NP),YCPINP),ZCP(NP),UETIND), VET(NP) ,WETINP),

9

78

GAMMA , (NPTJCJsNP),J81,NJET)
80 TN oS
CONTINUE
00 93 NPaM},NE
GAMuARCIR(NP)«FOURPL
WRITE(6,728) NP, XCR(NR),YCP(NP),ZCP(NPY, ZFRN, ZERD, ZERD,GARMA
CONTINUE
IF (LJFLP,LE,0) GD YO 9

NP)
CIR(NFINCIRINF)=CIRI(NP)
CONTINUE

:DJUl' JET INOUCED CIRCULATION ON FLAP PANELS FOR LOAD CALC,
MTINER2
CALL JETVEL (MTINE)

1F (NLDAD=1) 98,98,97

CONTINUE

CALCULAYE LNDADS, FNRCES AND MOMENTS w TRADITIONAL METHOD
IF (WFRC,GT,0) NFRCEY

CALL LOAD(EXVEL)

WRITE (8,740)

CALL FORCES

NFRCEO

IF (NLOADel) 97,78,97

CONTINUE

CALCULATE LDADS, FORCES AND MOMENTS e PRESSURE METHOD
1F (MFRC,GT,0) NFRCEY

CALL LOADCP (EXVEL)

WRITE (s,741)

CALL FORCES

NERCaO

CALCULATE VELNCITIES AT SPECIFIED FIELD POINYS

1F (NFPTS, EQ,0) GO TO 110
1P INJETY ,LE,0) GO T 103
wRITE (6,75%)

60 tn 102

i L}
18A
usH
uss
ULL]
LT
138
usB
11838
% 1.)
use
LSH
UE L]
uss
uss
us8
uss
UL L)
188
uss
usn
uss
uss
uss
uee
uss
uss
usse
uss
ush
g8
usa
use
ush
uss
uss
usB
UBR
171}
ush
11 1.]
'E.1]
uss

i1 1]
uss
(11 1.
uss
IE 1]
a8
use
uss
uss
uas
uss
usa
[§L.1]
[¢2.1.]
use
usB
nsa
uss
Uuse
UEL]
usa
18R
usa
USSR
ngs
ys8
uss
ULL]
ush
L1}
use
8B
use

nooaoaon

ono ooo

193 «RITE (b,734)
102 CONTINUE

10

3

108
fio

7%

NTvEmely

Jisg

NCRCTEO

B0 105 Jal,~FPTS

XFPRXFPT(J)

YFPRYFRT())

ZFPxlEPYI( Y

CALL VELSUM (XFP,YFP,7FP)

IF (NJET ,LE,0) GO TN 104

CALL JET (JA)XFP,YFP,ZFP, L, V,w,NTIuE)

1Jsup
viavp
w]EWp
CALL JTCIRY (XFP,YFP,ZFP,JA)
HPRUPHUJ
VPRVP+VY]
wPEwPenJ
UpVyn ARE CDMPONENTS NF TOTaL KLnw SIELD
U (1Sl (1)eUPeCNSALF
vo(1avy  (1)evk
w o {1)mm (1)ewPeSINALP

®RITE (6,735) XFP,YFP,ZFP,UP, VP, »P,U(1),v{1},%(1)
GD YD 10%

UJaUPeCNaALYF

vJsvp

WIsWPaSINALF

WRIYE (6,735) XFP.YFP,ZFP,UP, VP, WP, L], ¥ ], W]
CONTINUE

CONTINUE

IF (NRWB,GT,1) REWIND &

CONTINUF

60 TO 1000
END

SUBRNUTINE wNGLAT

THIS SUBRDUTINE READS I~ THE wING INPUTY DAYA AND LAYS QUT THE
wING VORTEX LATTICE

COMMON STATEMENTS

COMMON /TALRNC/ YOL

COMMON /REFOUA/ SSPAN, SPEF (REFL,X™, M

COMMON 7 WwNGDAYZ Y(30),POTnLE(S0),PSIWTECSD),8PHT~,CPHTIN, TRHTN
CO“MON /INDEX/ M8¥,Mw, mTDT,NCwI(30),IMAX,NFSEG(30),LASTF(30)
COMMNAN /CPDAT/ ALPHAL(250),XCP(250),YCP(2%0),2CP(2501,

1 CALPHL (250),34LPHL(250)

COMMON /TLDAT/ XTER(30),XTEL(30),XTLR(2%N),YTLR(250),2TLR(250),

1 XTLLE2%0V, YTLLL2S0),2TLL(250)

COmMMON /BLDAT/ XBL(250),YBL(250),ZBL(250),TP8T(280),8w(250)
COMMON /FTLNAT/ FTILXR(250),FTLXL(250),FTLZR(2%0),FT( 2L (250)
COMMAN /LDCUNS/ CONAL250) ,CONRRI2%0),CNNBL(250), TEHD, TEWMR
COvWHMAN /CHURDS/ CHRDLW(30Y,CRNOTFL10),CTIPR(10)

CnwuMnr: /oPSNAT/NPRE 3w, NPRESF(10),ELAREA(250), YL E(30)

NIMENSTNN STATEMEMT
DI®ENSIN xTE(30)

FORMAT STATEMENTS

701 FNRMAT(10TY)
702 FORMAT(AF10,0)
703 FORUAT(//SKy15u=ING TuPUT DATAY

USH
18H
ugs
use
use
[IL1.]
188
L]
nsa
i L]
U3A
1188
1SR
HSR
[33.1)
UL
ush
1188
use
Hym
usH
L1
UEL]
USR
nsy
188
L]
use
113A
usa
uss
188
"nam
use
1 1)

wL vy
wL T
“LT
w1
wLt
w?
“LY
ar
“LT
w, T
aLT
w7
sLT
wl T
WLt
wl?
w1
=L
4Lt
T
PT §
wi?
=L T
Wr
wT
wi T
«T
w7
“L?
w7

388
389
390
3

394
394
195
394
397
i11)
19
4oo
401
we
403
(1.1}
40%
406
407
408
ane
a10
ay
at2
ats
ia
419
ute
17
418
uie
420
42
422

ony
ong
004
00y
aos
0ne
oY
6OR
009
010
01t
nie
013

0ts
014
(23]
018
o1e
020
021
022
nay
024
n2s
n2a
e27
o2n
o029
nya



6t

oo oo onn

LT

708

T08 BORMAT(18X,204INBOARD FOGE CHNRD 8,F10,5/15Y,AMSEMTSPEN, 11X, Hn,
1F10,5/15X, 1UNDIHEDRAL ANGLE,SX,148,F10,5)
T06 FONMAT(/15X,13,430 VORTICFS ARE TO BE LATD NUY TN Twt$ REGION/20X,

V87 FONMAT(/15X,59nIPANRTSE LNCATIONS OF TRAILING VORTEY LEGS, SwEEP A
INGLED NF/20X,65Mn]ING SECTIN® TO THE RIGHT AND MUMHER OF FLAPS BEW!
BND THIS BECTINN//21X,8HSPANRISE,TX ANLE SWFFP, 7Y, 8NTE BeEEP,TX,

FORMAY{//10X, 1 SHREGION ‘u4sFR,13)

112,124 8PANWISE BY,I3,104 CHNRD4]ISE)

JENNUMBER/21X, AHLOCATINN, S7X,8H0F FLARS)

T0R
708
T10
"
112

- -
- o

?

o

22
23

24
28

FORMAT(3F10,0,1%)
FORMAT(18x,3F15,5,9%,12)

FORMAT(/15X,28HTH]8 NPGION EXTENDS FRNM v =,F10,%,74 T0 ¥ 8,F10,5)

FORMAT(31%,2F10,0)

FORMAT(/19X,23RINBOARD SINE-ENGE CHORD ®,F1n,5/18%,19%TRAILING EDG

1L BWEEP,SX,1Hm,F10,5)

CONSTANTS

DATA DYOR/0,01745329/,P1/3,1u15926%/
INPUT NUMBER OF WING REGINNS

READ (5,701) NwREG

INPUT REGION | DATA AnD LAY ODUT VURTICES

READ (S,702) CAw,88PAN,PHID
NREGEY

wRITE (6,703)

WRITE (&,704) NREG

WRITE (6,703) CRw,33PaN,PHID
TOL  8(38PANS{S 0Z008)uw2
READ (5,708) NCw MEW,NTCW,NUNI,NPRESN
MUBNCHaMEN

LRy d L]

WRITE (6,708) Mu,HBW,NCW
IMAXBHEWe S

WRITE (6,707)

bON 10 lag,IMAx

READ (%,708) Y1) POIWLECT),POINTE(]),NFSEG(T)

NENI{I}sNCHW
IF (1,EQ0,1) WRITE (6,700) V(1)
IF (I,NE,S)

INRETE (16,7093 Y(I),PRIALE(I),PSInTECT),NFEEGID)

IF (¥Y(1),67,0,0) Y(I)amY(])
CONTINVE

DO 1t I&y,MBn
NFSEG(Y)NNFOEG(Iel)

IF (NTCW,NE,0) GO 10 21

D0 20 Jug,=w

ALPHAL(J)B0,0

G0 10 28

1F (NUNI,NE,CQ) GO TO 23
uNs0

00 22 JINwet, Mu, NCw
MNEMNANGW

READ (5,702) (ALPHAL(J),JuJNw,MN)
60 10 25

READ (5,702) (ALPHAL(JY,J8],NCu)
00 24 Jm2,M8w

JUR{Jal}aNCn

RO 24 Xmg,NCW

KKaJJek

ALPHAL (KKIBALPHAL (K)
CONTINUE

LAY QUT REGINN | wWING VORTICES

TEMPRI b, 02PI/IREF
TEMRRO,SeTEMP
PHIRDTNRAPHID
SPHIWRSIN(PHT)
CPMIWaCNE(PN])
TRPMIwaSPHIN/CPHIN
FNCuaNCw
XLEC1)m0,0
XTE(1)mulRY
CTLLaCAN

aLT

031
ny2
033
034
035
036
03y
nis
039
040
oat
ou2
ouy
LIT]
048
[TT)
oay
aus
049
050
051
052
083
[11]
858
056
0s?
L1}
ose
060
06t
062
(13 )
(11
068

067
068
069
070
(24}
or2
073

078
oTé

o8
0719
080
08¢
(1.1
(1))
L1
08%
086
08y
088
089
090
091
092
093
094
098
096
097
ooa
099
100
101
102
108
104
108
106
107
108

a0

oo

ocon

oon

con

41
(1]

NUMASTEMR/ENC
LINP VER (HORDAISE RNwY

NN 40 182, I~AX

I¥slel

LASTF(IM)aU

TLRYSY(Iv)

TLLYWY (D)
TLRINTLRYeTPHTa

TLLZAT LYeTPHIw
TPSILERTAN(ASTIuLE(T)eDTOR)
TRAITERTAN(PEIwTE(T)aDTOAY
DYaTLLYaTLRY
XLECI)mXLECIM)oDYRTPRTLE
XTECTIRNTECIH)@DYRTPYITE
BLXS(XLECT)eXLEC(I4)}en, 8
XTER(IH)XTE(IN)
XTEL(ImImXTE(TY
DPSIETPSILEeTPSITE
CYLRSCTLL
CTLLSCYLReDY#DPS]
CBLE(CYLRSCTILLIO,S
DCRDWCBL /FNCH
CHRDLA(I¥)uEHL
TLRXSXLE{IM)

TLLXBXLE(T)
TCONBRaDUMAWCTLR
TCONBLSNUHARCTLL

LOOP OVER VURTICES IN YHIS RO»

JJu(led)enCn

00 41 Jmi,nNCw

1vs3Jed

Fing
FACBN(FJe0,75)/FNCn
FACCA{FJaD,25)/FNCW
CP(IVIERLXeFACCHCHBL
XTLROIVIBTLRX=FACBCTLR
YTLR(IV)IWTLRY
ITLR(IVIBTLRZ
XTLLCIVISTLLXeFACBeCTLL
YTLLC(IVImTLLY
TTLLCIVI®TLLZ
FTILXR{IV)IATLRXwFACCACTLR
FYLZRCTV)STLRY
FTLXL(IV)aTLLXeFACCRCTLL
FYLZL(IVImTLLZ
ELAREA(IV)aDCRD
CONBRCIVIATCONBR
CONBL(IV)=TCONAL
CONTINUE

CONTEINUF

LOOP DVER OTHER wING REGIONS IF PRESENT

IF (wwREG,£Q,1) GO Tn 100

00 50 Nm2,n=REG

wRITE (6,704) N

READ (S,701) tyw,fouY

*RITE (H,710) vY(IIN),v(INUTY

READ (5¢711) NCwNTON NUNT,CINM, TESHP
NSws{NUTelIN

NVNRUNSuaNT »

PRITF (6,706) wVUR,N8w, MO

wRITE (6,712) CIN,TEQwP

LAY OuT VORTICES FOR THIS RAGIUM
EAENENC R

CTLLaCTY

DUMABTEMR/FNCw

LNNP AVEW CHUORDWISE RNw§

IBEGSITINey
b 60 IRIHEG,INLT

w7
T
wL Y
aLr
(18 4
wl T
aLt
ALt
Lt
7
PR ]
wt
w_ ¥t
«lt
wLT
al ¥
ul t
LT
aLt
1%
T
wL T
al?
wi 't
al v
wl?
w1
LT
LT
-t
T
Wt
WLt
“wr
WLt
18]
wlt
IR ;
T
“Lt
"t
WLt
wL T
ALt
ALY
wLT
T
ar
LT
LY
avr
(1%
LT
~LT
aLT
wey
wl?
ALY
7
aLY
aLT
“LT
L7
wLY
oy
uL?
wL T
al?Y
«t T
alr
wl?
wl T
or
«T
w T
-7
ar
(18}

1r9
113
11
112

114
11%
116
117
1148
119
120
124
122
123
124
125
124
127
128
129
136
134
132
133
134
13%
188
§37
138
139
10
161
142
143
148
148
148
1a7
1448
149
150
151

153
154
154
158
157
158
& 1]
160
16}
162
163
164
16%
186
187
168
169
170
ARJ]
172
178
174
178
174
177
178
179
180
1Ry
182
18%
184
18%
1A%



oy

LY

oo

[}

(14

o3

14xnlel

SHIFT VORTEX DaTA S0 NEw VORTICFS CAN AE INAPRTED

NCwSU“e0

DO &1 Jmi,I™
NCXBUMBNCWIUHONC I (J)
MREHWeNC W

uT0TaM:

NCWSUMBNEWBUHe ]

1P (1,6Q0,IMAX) GD 10 &3
JEMWe |

K8 JeNCW

JajJey

XaKey

XCP(JYaXCPIK)
XTLR(JIaXTLR(K)
YTLR(JImYTLR(X)
TILR(J)WZTLR(X)

XYLL O xTLL(K)
YTLL(J)mYTLL(K)
TTLLLIISZTLL(X)
PILXR(JINFTLUR(K)
PTILIRCIIUFTLZR(K)
PTILXLCIIRFTLXL (K)

FYLZL ()P YL 2L fN)
ELAREACS)NELAREA(X)
CONBR(J)ISCONBR(X)

CONBL (J)mCONBL (K)
ALPHAL (J)SALPHAL (K)
ALPHAL (¥)80,0

1F (X,GT NCWSUN) GO Tn 62
NCWI{IM)QNCH](TH)ONCH
TLRYNY(IM)

TLLYsY(D)
TLRZSTLRY+TPHIW
TLLZRTLLYSTPHIN .
ALNB(NTECTISXTECIH) In0, 5
TPAILERTAN(PSIWTE(T)«DTOR)
TPOITEATANCTESWP*DTOR)Y
PRINTE(I)aTESUS
OPSIsTPatLE=TPALITE
DYSTLLY®TLRY

CTLRECTLL
CTLLECTLR+DY20PS]
CBLE(CTLR4CTLLYI®O0,S
DCRDuCAL /FNEW
CHROLW(IM)WCHRDL W (1H) 4CBL
TLANGXTE (IM)
TLLX®WXTE(])
XTER(IM)uXTE(IM)oCTLR
ATELCIMIAXTECIYmC YL
TCONBRRDUMARCTYLR
TCONBLEDUMASCTLL

IF (NTCW NF,0,AND,T,EN,IBEG) READ (%,702) (¥BL(M),Mx1,NCN)
1F (NTCW NE,0,AND,T,67,IBEG,AND,NUNT £Q,0) READ (3,702) (xBL(M)Y,

1 Msi,NEW)

LOOP OVER VORTICES IN THIS ROw

JJIRNCWBUMe]

00 70 Jay,NCw

TVaJJgeg

Flag
FACRA(FJe0,7%)/FNCh
FACCR(FJe0,25)/FNCH
XCP(IVIsBLXaFACCsCAL
ATLR{IVIRTLRXePACBACTLR
YTLRIIV)STLRY
ZTLR(IV)STLRZ
XTLLCIVISTLLX=PACReCTLL
YTILL{IvImTLLY
ITLLCIVISTLLY
FTLXR(IV)STLRYwFACCACTLR
PTLZR{TVISTLRY
FTILNLIIVIRTLLX=FACC*CTLL
FYLZL(IVIRTLLZ

LT
aLT
w_?
wWLY
“r
WLt
wL Y
w7
WLy
wT
LT
ar
w. T
wL T
wL T

W
wLT
L1% 4
ALT
wt
Wit
wLr
WLT
aLT

WLT 2

WLt
.y
Wy
wLT
wr
wp T
ALY
WL Y
wr
wi?
WLy
N T
T
Wt
nT
W, Y
WLt
WY
LI ¢
LI%¢
WLy
WLy
WLy
wet
WLY
WY
w.t
wl?Y
Wiy
wet
wr
wLT
wLY
wLT
w7
w7
w,?
Lt
wlT
wLY
Lt
wiT
wLt
AT
wL T
w7
wLY
wLT
wLT
L7
WL Y

ona

oacaocon

coo

70
60
S0

100

101

FLARFA{IvV)aDCRN
CUMRR(TIV)RTCONBY
CONBL(TVISTCONAL
ALPHAL(IV)ED,0

TH (NTEW,67,0) ALPHAL(IVISXBL(J)

CONTINVUE
CrNT INDE
CONTINUE

CALCULATE QTHER WING VORTEX QUANTITIES

Di4E0,5/CPHTw
B0 101 Jsi,mw
ABL(JIMCXTLL{J)SXTLR{TI) w0,
YOLOD w{YTLLLJ)*YTLR(JI)wO,
IBLCIISCZTLLEIISZTLRSY )00,
YCP(J)mYBL(J)
ZCPCIYRZAL()
TPSI(JI=(XTLRIIIXTLL(IY)/
$n(JINDUM (YYLR{J)YTLL(J))

<
5
S

(YTLR(J)=YTLLCI) YalPHIW

ELAREACJ)SELAREA(JI*Sw(JIn2, 0

CONA(JIRTERPeAN(S)
CONTINDF

RETURN

(L]

SUBROUTINE FLPLAT

THI3 SUBROUTINE READS IN TH
VORTICES INCLUOING THE

COMMDN STATENENTS

COMMON /CPDAT/ ALPHAL (230),
CALPHL (250),3ALPHL(290)

CONMON /B DAT/ XBL(2%0),YBL
COMMON / «NGDAT/ Y(30),PSTw~
COMMON ZINDEX/ mSw,Mw,NY(T,

E FLAP DATA AND LAYS OUT THE FLAP
WING VORTEX SEGMENTS IN THE FLAPS

XCP(2%0),YCP(250),2CP(2%0),

(250),ZBL{2%0),7P81(250),3~(250)
LEC30))PSTwTE(30),8PHTw, CPHIW, TAHW
NCW1(80),IMAX,NFSRG(30),LASTF(30)

COMMON /T(DAT/ XTER(30),XTEL (30) ) XTLRL2S0),YPLRC2%0),ZTLR(250),
1 XTLL(250),YTLLER50),27LL(250)

COMMNN / TMDEXF/ Nlﬁ!G;N‘LAPSIIDFLAP(l0.2),Nc'(lﬂ!,"i'(lO),"F(lﬂ);

148TART (10),HENNCYI0) ,NFIEGF (10}
COMMQON /FLPDAT, SDELXZ(10)COELXZ(10),YF(30,10),8PHIF(1N),

1
1

CPHIF(10)

COMMON /wKDATW/ XwKRwW(30,3)
YRR w(30,3),ZakLn{30,1)
COMMON /wKDATF/ XaxRE(30,2,

s YWKR=(30,3), ZWKAn(30,3),xwkin(30,3),

100, YnKRF(30,2,10),2WKRF(30,2,10),

IXNKLFflﬁ,?nIO)IV'KL‘(\0;2;10).1~KL'(!0;2.101

CNMMON /FTLDATY FYLllt?ﬁo).FTLlL(ZSO),FTLZﬂt!!o),FTLZL(BSD)
COMMON /L DCONS/ CDNA(ES“)'CUNBﬂr2501,CDNBL1250)rT!HP,YEﬂR
COMMNN /CHORDS/ CHRDLw(30),CRNOTF(10),CTIPF(IO)

COMMON ZFLAPLE /X#ILEL10), YW
COMMON /PRSDAY/NPRESH ,NMPRFS

FORMAT STATELMENTS

TLECI0)yZWTLECIOY, SnPPLECIOY
F(10),ELAREAL2GN), YLE(30)

701 FORMAT(ING,dX,1SNFLAP TNAUTY DATAY

102

703 FURMAT(/10X,1SHREGTUN NUMAFR, 12719, OHTHERE AREI2,21H FLAPS IN THI
18 REGINN/15X,20MTHEY EXTEND FROM Y 3,F10,5,7H TN ¥ 2,F10,9)

704

FORMAT({0T%)

FORMAT(AF10,0)

705 FORMATE/ISN, 1 {HFLAP NUMBER, T3, 3¥{N(,12,1H)

1
1

3

/720X, 28 WINHNARD EDGL [AP
20X, 2)HOUTRNARD EDGE GaP

2,F10,%)

3,F10,57
3,FIN, 57208, 21HINANARD ENGE CNNRD a,

2F10,5/20X,21HOLUTBOARD ENGF CWORD B)F10,5/20X,21DEFLECTION ANGLE

a T
aLT
R
sLT
LT
LT
wr
LT
“LT
wLt
o'
LY
LT
LT
«LT
wlT
wL?
«LT
LT
-t
w7
wi T
WL T
ALt
ALY

FLT
FLT
FLT
LY
FLY
LY
LT
LY
LY
LY
FLY
LY
FLT
FLY
KLY
LY
e
FLT
L
FLT
FLY

FLT
FLT
(181
FLY
FLT
FLT
FLT
FLT
FLT
LT
FLT
KLY
LY
LY
FLT
FLY
FLY
LY

26u
268
264
87
268
269
27
an
2Te
273
T4
278
27s
277
278
279
2849
281
282
283
284
285
288
287
288

noy
no2
003
L10)
00%
00s
0oy
noA
no9
0o
011
012
01y
n4
015
016
My
LT
01e
n20
024
n22
023
LTI}
02y
026
027
028
029
n3o
nyy
n32
033
L3 1)
03y
236
047
n3A
039
ngn



¥

o000 o aon

T06 FORMAT(/20x13,41H YORTICEQ ARE TU BF LATD Nut ON TWIS FLAP/2SX,12, #LT

1121 SPANRISF HY, 13,104 CHORDWISE)
T07 FORMAT(/R20%, 2IMBRANCTIZE LOCATIONS UP/21X,20MTRATILING VORTEX LEGS)

T08 FORMAT(2%K,F)1,5)

708 FORMAT(/20%,8IRXF,¥F CONRDIVATES UF FOUR CORNERS NF FLAP/28YX,
1 2SHCPLAP LIES IN ZFmO PLANFI/S3X,2MXF,11X,20YF)

TL0 FORMAT(23X,2F13,%)

210

CONSTANTS
OATA DYOR/0,01745329/
WRITF (8,701}

LONP OVER REGINNS

0D 100 NRE1,NFREG

READ (%,702) NINREG,IIN,IOUY

wRITE (6,703) NR,NINREG,Y(IIN),Y(IOUTY
XTEDGISXTER(IIN)

YTEDGTav(IIN}

ITEDGISYTFDGIaTPHIN
XTEDGORXTEL(IOUTe])

YTEOGOaY{I0UT)

ITEDGDRYTEOGDP TPNIN

ANG®O,0

LOOP OVER #LAPS IN THIB REGION

B0 200 NF&i,NINREG
NFLAPSSNELAPSe}
TDFLABINFLAPS L) aNR
IOFLAPINFLARS, 2)aNP
NFSanFLAPS
MEF(NFB)YSIQUTSIIN

NESEGT (NFSYaNINREGaNF
READ (5,702) NCF(NFS), NTCP NUNI,NPRRGP (NFBY
READ (5,704) GAPIN,CRPIN,GAPOUT,CRFOUT,DELXZ
WRITE (6,703) NF,NFLAPE,GAPIN,GAPOUT,CRFIN,CRFOUT,DELXZ
CRNOTP (NFO)RCREIN
CYIPFINFBYRCRIOUT
ANGREANGAOTOR
BANGESIN[ANGR)
CANGaCOS(ANGR)

ANGEDEL XZ
X%INBXTEDGIwGAPINSCANG
Y*INaYTEDGL
I¥INBZITEDGI+GAPINNGANG

X+ ILE(NFRIRXWIN
YNILE(NFS)BYRIN
INILEINFBYRZN]N
XwOUTSXTEDGO=GAPOUTSCANG
YNOUTaYTEDGD '
I¥OUTHITENGOGAPOUT#BANG
DELReDELXZ#DTOR
SDELR=SIN(DELR)
COELRSCNS(DELRY
DELXI(NFI)INSOELR
COELXZ(NFS)SCOELR
XTEDGIXWINaCRFINSCORLR
ZTEDGISZWINSCRFINRSOELN
ATEDGORYOUTeCRFAUT«COELR
ZTEDCOR2ZRNUTCRFOUT*SDELR
NYBNCF (NP SYaMSF(NFS)

uF (NFS)aNy
“BTART(NES)BMTOT)
MEND({NFS)EMTOToNY
MINTAaMEND (NVFY)

WAITE (be706) NV HSF(NFS) ,NCFNFS)Y
HAFPRvIF (NFS) ef

wRITE (6,707)

KSTINeg

00 210 Ju{,M3FP

[1133]

YF{J,NF3)nY(K)
wEITE (56,7081 YF(J,NFS)
HIUMSTART(NFS)

LT
FLT

FLT O

LY
Lt
ELT
({84
FLY
LT
{8
FLTY
FLT
LY

48
FLT
FLT
wLt
FLT
FLY
L%
LY
LT
FLT
FLY
FLY
FLT
FLT
FLY
FLY
FLT
LT
LY
FLTY
FLY
LA ]
LT
LY
FLT
FLY
LT
FLY
FLY
FLY
LY
T
(IR ]
(%4
(%]
FLY
LY
LY
FLY
LY
FLT
FLY
e
FLY
FLY
LR
LY
FLY
FLY
FLT
(%4
"
Y
LT
FLT
FLT
nr
FLY
LY
"t
FLT
LY
KLY

0dl

con

aona

21

212

213

218
216

WEaMENN(NFS)

NCEFRNCE (NFY)

HBFFa4aF (NFY)

IF (NTCF,NEL0) GD TH 212
00 211 KaM8,ME
ALPHAL(X)28,0

GO Tn 21

TF (NUNI,NELO) GU TO 218
LLT LIS}

D0 213 INFEME ME,NCFF
HNBMNONCFF

READ (5,704) (ALPHALIK),XBJNF, HN)
GO tn 218

NCFLRRSNCFFey

READ (S5,704) (ALPHAL(K) ,xaMS,NCFL)
LT LY Y]

DD 215 Um2,H3FF
XKB(K=])4NCFPoMN

DO 218 Lmi,NCFF

LLsKKeL

LLLaL emd
ALPHAL(LLYSALPHAL(LLLY
CONTINUE

LAY guT vaRTICES

PXWEXWOUT=XFIN
DIWmZWAUTeININ
XPORDXwaCDELRaDInIDELR
YPOBYADUTeYNIN
IFNuDXwWaSOELRDInaCDELR
1PHIFEZFO/YFO
PHIFRATANCTPHIF)
SPHIS(NFS)RSIN(PHIF)
CPHIF (NFS)ISCOS(PHIF)
TPSILEaXFO/YFO

TPAITER (XFOeCRFOUT4CREIN) /YFO
0PS1aTPSILETRSITE
FNCFFaNCFF

XLEInO, 0

CTLLBCRFIN
CPHIRCPHIF(NFS)
SkPFLE(NFS)NATANCTPSILE «CPH])
WRITE (5,709)

XFFRO,0

YPFa0,0

WRITE (6,710) XFF,YFF
XFFueCRFIN

WRITF (6,710) XFF,YFF
XFFaxFQ

YEFRYFQ/CPH]

WRITE (6,710) XFF,YFF
XFFuXFOeCRFOUT

WRITE (6,710) XFF,YFF
XXBMSw}

LNOP OVER CHORNDWI3EL Rnwd

DO 220 T2, “8FP

MLEDCT]

TLRY®YF (I8, NFS)
TLLYSYF(TI,NFS)
TLAZR(TLRYsYnIN)aTPHER
TLLIB(TLLYsYW]IN) s TPHIF
DYRTLLYeTLRY

X ETHRYLEY
XLETmALEIMeDYSTPSILE
ALXS{XLET¢XLEIn)#0 %
CTLRECTLL
CTLLSCTLR+DYsDPY1
CALBCCYLLOCTLR)*0,S
DCRDBCAL /FNCFF

ALZB (T RZ+TLLZI20,5
BLYR(TLRYSTLLY)*0,5
S3e0,54NY/CPHT
ELARESNCRDeS#2,0
TCONARTE~PwY
TCONRLRTFHR®C T L/FNCPF

(8]
FLY
FLT
(1%
FLY
FLT
FLT
e
FLY
LT
FLY
LT
L%
FLY
"t
LY
LY
LY
LY
LT
FLY
FLY
FLY
Lt
LT
LT
LY
LY
LY
FLY
LY
FLT
LT
FLY
FLY
nr
FLY
e
LY
FLY
FLY
FLY
[N
LY
FLT
LY
LT
FLT
"t
L83
FLY
FLT
FLY
FLT
LY
FLT
FLY
L8
Lt
LY
LT
(1R
FLT
LY
18
Ly
LT
LY
e
FLT
FLY
ELY
FLY
FLT
KLY
LY
LY
FLY

114
119
120
21

122
123
12¢
125
126
127
128
129
130
181
132
138
138
135
138
1387
(R1]
13¢
140
14

142
1u3
1ag
{45
146
147
1un
140
150
§51
182
153
15¢
158
156
157
158
199
180
tel
162
163
164
168
164
107
1648
169
170
171
172
17
174
178
178
177
178
119
180
181
182
(1.3}
LT
188
186
187
18A
189
199
194
192
193
194
198



4 4

noo

ocon

oo

oo

230
220

240

TCONARETEMRSCTLR/ENCEY
LNOP DVER VORTICES IN THIS ROw

DUMAWBLZ #SDELReXWIN
DUMBRTLRZa8DELReXNIN
DUMCETLLZeSNDELROXNIN
DUMDBRALZ «CDELR4ZIwIN
NUMESTLRZSCOELReZWIN
DUMFRTLLZ#CDELRSININ

00 230 K ,NCFF

KKAXKS

Frax

PACBR(FKe0,TS5)/FNCFF
FACCH(FK»0,25)/FNCFF
XCPFaBdLY=FALCHCOL
YTLRFEXLETMeCT RaFACS
XTLLFaXLET=CTLLaFACH
FXTLROXLEIMCT RaFACC
FXTLLBXLEI=CTLL#FACC
XCP(XK)IOXCPFoCDELR4DUMA
XTLR(KKImXTLRFCOLLRGNUME
ATLL(KKIuXTLLF«COELReDUME
FILXR(KKI®FXTLRCDELR4DUMB
PYLXL{KKIZFXTLL#CDELRSOUMC
XBL(KK)@(XTLR(KKIXTLL (KK))I 20,5
YCPIXX)mBLY

YTLR(XKISTLRY

YTLL (KK mTLLY

YBL (KX )uBLY
ICP(XK)awXCPFaSDELREDUMD
ITLR(XKK)ImaXTLRF#SDELR4DUME
TTLLCKK)SeXTLLF*30ELReDUNF
FTLIR(KK)AuFXT Ra3DEL ReDUNE
PTLILIKKIWaFXTLLoSOELReDUNF
IBLIKKIMEZTLROKK) €2TLL(KK) ) 0,8
SW(XKInS

ELAREA(KK)IBELARE

TPSI(KK)R(TPSILE=FACBRDPSIIACPHT

CONA(KK)®TCONA
CONBR(XK)=TCONBR
CONBL (KX)uTCONBL
CONTINUE
CONTINUE

LOCATE INTERSECTION OF wING TRAILING LEQS WITH THIS FLAP

DXweXWOUTeXNIN
DYNBYANUTeYNIN
OIWuIWOUTeZIWIN
10uTHRIOUTS]

DO 280 JaIIN,INUTH
JPaJel

IF (NF,EQ NINREG) LABTF{JINNFS
yYavy(J)
FACS(YYsYWIN)/DYW
XwKRW(J)NE)EXNINGFACRDXN
YRKRW(J,NF)RYY

IWKRW (I NFIRININGFAL an2w
YYay(JP)
FACO(YYwYRINI/DY

X W (I NP IRXNINeFACONXW
VWKL (S NFYBYY
TUKLWCJ,NFIRIwINeFACenEN
CONTINLE

LOCATE INTERSECTION OF UPSTREAM FLAPS TRATLING LEGS WITH THIS FLAP

1F (NFEQ,1) GN TO 270
NEFaNF

JFSNFSuNFFa]

JFFENF e

LOOP NVER UPSTREAM FLAPS
0N 250 XwJF,JFF

H3FUSMSF (X)
NSOJFFex sy

LT
FLT
FLT
LT
FLTY
LT
FLT
LT
FLY
e
FLT
Lt
FLY
fLT
(8]
FLT
FLY
Lt
FLT
Lt
FLY
FLY
FLY
FLY
FLY

FLY 2

FLT
FLY
FLY
FLY
LY
FLY
FLY
FLY

LY
FLY
FLY
LT
FiLY
LT
49
FLY
FLY
LT

Lt
FLT
(%]
LT
T
KLY
FLY
FLY
FLT
FLY
FLT
FLY
Y
FLY
FLT
FLT
FLT
Ly
FLT
Lt
FLT
FLt
FLTY
FLY
FLY
"0
FLY
LY
FLY
LY
FLT
FLT

7%

X3 %51

oo

ocon

260
2%n
270
200
100

LOPP QvER ¥ LOICATINNG OF TRAILIAG LEGS Na THIS UPSTRFAM FLAP

0N 260 Jai,48F(

JPRJel

YYSYF(J,JF)
FACE(YYmYWIN)/DYn

X=KAF (JaNS,K)8Xn[NeFACDXw
YRRRF{J)NS,Riavy
TWXRF(J ) NS K)SInINGFACEDDw
YYRYF(JD, J0)
FACRIYYaVWIN)/DYn

XeNLE (J)NS,R)IBXWINGFACADXW
YakLF(J NS, K)myY
IWKLF{JaNS, K)BZwINFACADZw
CONTINUE

CONTINUE

CONTINUE

CONTINUE

CONTINUE

RETURN

END

SUBROUTINE INFMAT
CALCULATES INFLUENCE COEFFICIFNT MATRIX
COMMON STATEMENTS

COMMON Fyn(1)

COMMON /FLPDAT/ SDELXZ(10),CORLXZ(10),YF(30,10),8PHIF(10),
1CPHIFL10)

COMMON /WKDATW/ XWKRu(30,3),YuKRw(30,3),ZuKRW(30,3),XukLu(30,3),
1YWKLWE30,3),ZWKL®(30,%)

COMMON /wKDATF/ XWKRF(30,2,10),YwKRF (30,2,10), IWKRF (30,2,10),
IXRKLF(30,2,103,Y=KLF(30,2,10),2¢KiLF{30,3,10)

COMMON / wNGDAT/ Y(309,PSTwLE(30),PSIWTE(IN),  PHIw,CPNTw, TPH]w
COMNON /INDEN/ M3, "t MTOT NCAIL30), IMAK,NFSEG(SO),LASTF(30)
COMMON /CPDAT/ ALPHAL(250),XCP(280),YCP(2%0),2CP(250),

1 CALPHL(2%50),3ALPHL (250)

COMMON /TLDAT/ XTER(30),XTEL(30),XTLR(250),YTLR(250),ZTLR(2%0),
1 XTLL(2S0),YTLL(250),7TLL(250)

COMMON /FLVPRG/X1aY1,21,X24Y2,22,XP,YP, TP, Fu, WV, P, aX,AL

CAMMON / INDEXF/ NFREG,NFLAPS, [OFLAP{10,2),NCF(10),M8F(1N),MF(10),
I#START(10),MEND{10) )y NFAEGH (10}

COMHAN /NDIFF/ WIDF,INF(10)

COMMAN /TOLANC/ TOL

LONP DVER agL CONTRL PNTINTS

JFLAPS)

CPHFMCPHIF ()
SPHFuSPHIF (1)
COXZHECPELXZI(])
S0XZB=3DELKZ(1)

DO 200 Jey,mTOT
XPaXCP(])

YPRYCP(J)

7Pa2CO(.1)

TRASENN
CALFECALPHL(J)
SALFRSALPHL(J)Y

1F (J,LE M) 6N YO 40
TF (J.LE HEND(IFLAPYY G TN 30
JFLAPRJIL ARG

ne
FLY
rLY
LT
FLY
LY
LT
LY
FLY
LT
FLT
LY
FLT
LY
FLTY
LY
Ly
FLT
FLY
LT
frr
"

T4
tur
InE
L1
INP
INFE
INK
INF
INF
INF
INK
INE
TNF
IO
INF
INF
114
INK
INF
INF
INE
INK
145F
INF
INF
ALY
INF
18K
UL
INF
INF
L
INF
INF
INE
INE
INF
Ny
INF
L
INF
INF

T4
tak ]
274
217
218
271¢
280
2814
282
283
284
285
288
287
284
280
290
291
292
293
294
295

not
002
a0y
004
nos
006
(14
0oa
a9
010
a1
ng2
013
014
a3
s
ot
nia
nie
020
024
naa2
n2y
024
025
n2e
n27
nes
n2e
LETY
0y
032
033
n3d
a3%
034
037
(3 L)
a3
ngo
LT3
042



%

Mmoo LT,

ano

.00

LY. 1.1

12

12

232
218

231
<

CPHFRCPHIF(JFLAP)
SPHPASPHIE [JFLAP)
COXZBSCOLLXZ(JFLAP)Y
SDXTBaSDFLAZIJIFLAP)

FLAP BOUNDARY CONDITINN FACTNRY

RuaCPHFCALP #COXZBaBALFe3DXZB
BvaalPuFICALF
RUSSALPeCDXZBeCPHF«CALFaSOXTD
G0 Y0 S0

wING BOUNDARY CONDITION PACTORS

RV IPHIWCALF
RWSLPHIWGCALF
RUSBALP -
CONTINUVE

LOOP NYER CHORDWISE RNwS OF wING VORTICES

00 150 Tawal,Ngw
AFTUSO,

AFTVRO,

AFTHOO,
LFSLABTF(18%)
NAFTONFOEG(18n)
IF(NAFT,£0,0) GO TD 123
IFCNAFT,EQ,1) 00 T0 122

CONTRIBUTION OF FINITE TRAILING LEGS IN FLAPS AFT OF TH1S ROW,

NAFTHENAF T

NO 120 IASEI NaFTH
TASPRTASe
X1oXwKRW (IS, TAS)
YisYWKRW(ION, 14A8)
ZInINKRN (IS, 1AR)
X2mXwKRw(18s,1487)
Y2uYWKRW (18w, 1ABP)
Z2mIWKRN(18%, TASP)
CALL FLvP
AFTURAPTUSRU
AFTVRAFTVAFY
AFTWBAFTHGFN
AfwxWKL W (8%, T1A8)
YinYukLw(ISw,IAB)
LinZwkLw(18w,148)
A2mXuK w(I8w, IARP)
YaRYuK W (18w, )
22aZAKL W (180, IADP)
CALL FLVF
AFTURARTUSFU
AFTVRAF TValV
AFTHRAF THaP N
CONTINUE

CONTRIBUTION OF BEMIAINFINITE TRAILING LEGS IN LAST AFY FLAP

AXwuCOELXZ(LF)
AZeRDFLXZ(LF)
X1OXNXKRW(T8w,NAFT)
YiaYRKRN(ISw,NABT)
ZINZWKRN (T8 )NAFT)

1F (NIDF,LE,0) GO TN 23)
CNRRECT POSITION OF WING TRAILING LEGS AT FLAP ENGFS
D0 232 JOsi,n1DF

K810F (JD)

DYR(Y{wY(K))an2

IF (NY,LE,TNLY 6D TN 23§
CONTINLE

&N TP 2%

AXsel,0

Aln0,0

CONTINUE

CaLL S1vF

INF
1K
INF
INF
INe
NP
InE
INF
INF
L
INF
INF
INF
INF
INF
INF
In#
INF
tNF
INF
INF
INF
INF
INF
INP
INF
INF
INP
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INP
INF
INF
wr
INP
INF
INF
INF
INF
INF
e
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
NE
InF
INF
INF
INF
InF
INF
INF
INF
INF
INF
INF
INF
INF
™nF
INF
INF

043
nua
fnus
LT1)
047
048
049
050
[43]

n32

oo

oo

aon

conon

242
2us

24

13§

AF TURAF THImF
AFTVEdFTvafy
AFThBAFTnaln

YlmXwKL W{T8,NAFT)
YioynKLn(18n,NAFT)
ZInZaki«(18%,NAFT)

1F (NIDF,LE,0) GO T 243
CORRECT PNSITION OF wING TRAILING LEGS AT FLAP ENGFS
AXNOCDELYIILF)

AZa SDELYZ(LF)

NN 242 Josi NIDF
Xs1DF(J0)
DVE(YleY(K))en2

1F (DY,LE,TOL) GO TD 245
CONTINUE

GN TO 241

AXBel,0

alm0,0

CONTINUE

CALL SIVF
AFTUSAFTUSFU
AFTVRAFTV4FY
AP TwugAFTueFn
CONTINUE

LNOP NVER VORTICES IN THIS ROW

NCeCENCHI(13®)
DO 140 ICwei,NC™C
IRJAASFICH

CONTRIBUTION OF BOUND LEG

X18XTLL(T)Y
X28XTLR(IY
YimYTLL(T)
Y2sYTLR(])
ZIS2TLLLYY
1282TLRLD)
CALL FLVF
uTOTafu
vYOT=FY
wiOtafw
TF{NAFT,NE,0) GO TD 13§

NO SURFACES BENIND THIS wWING ROW o TRAILING LEGS IN wING PLANE

AXwel 0
AZno,

CALL SIVF
UTQTRUTQTSFU
VTOTSVTIDT+FV
WwTOTawTNT+Fn
Ximxp

Yiay2

122

CALL SIVF
UTOTaUTOT=FU
VIDTSVIQTeFv
*IOTANTOTwFw
¢n Yo 138

THERE ARF FLAPS AEWIND TWI3 ROw, COMPUTE INFLUENCE QF
FINITE TRATLING LEGS TV THE wING PLANE

Y1WXTLR(I)
YiavYYLR(1)
71aZTLR(D)
XPSUwKRAN(13451)
Y2uYnKQW(]84p1)
22%IwkAn(18w,1})
CALL FLVvF
UTOTaUTOT ekl
vINTSVINT+FY
wIOTRATNToE
X18¥TL) (1Y

INF
INF
INF
N
b1
INF
INF
INF
1nF
INF
INF
INF
INF
INF
INF
INF
INFK
InF
INF
nF
INF
INF
InF
INF
INF
InF
InF
INE
INF
InF
INF
InF
INF
INF
INF
N
INF
InF
INF
INF
INF
INF
INF
INF
INF
L4
INF
INF
INF
InF
INF
INF
INF
b L14
INF
INF
INF
INF
InF
INF
INF
INF
INF
INF
INF
INF
e
INF
INP
™
INF
e
TNF
INF
INE
TmK
INF

120
121
122
123
124
125
126
127
127
129
130
151
132
(53}

145
13 1)
137
130
139
jun
a1
142
144
14y
145
tus
1ay
144
149
150
151
152
153
154
15%
156
187
158
159
160
18t
102
153
164
168
166
187
168
1809
{10
171
172
173
174
17§
178
177
178
179
L]
181
182
184
180
188
188
187
18R
189
190
191
192
193
194
19%
1%



oo

ocoon

onOoo

faon

iao

16

YieyYTLL(D)
ie2TLLLDY
X2mAuK) 4 13m,1)
Y2aYWKL = (]8~,1)
12wkl W (18%, 1))
CALL PLVF
UTNTAUIDT=Ry
VIDTeVINYelY
WTOTEWTNTeFw

ADD CONTRIBUTIONS FROW PANELS AFT OF wiNG

UTOTAUTNYSAPTU

VTOTEVTOT+AFTY

WTOTENTOT+AFTH

JJa(lel)anT0Tog
FYNCIJIRUTOTaRUSVTQTaRYeNTOTaRY
CONTYINUF

IBASERTBASECNCHC

CONTINUE

IF(NFLAPS, EQ,0) GU TO 200

INFLUENCE OF PLAP VORTICES =w LOOP OVER FLARY

DO 190 IFL81,NFLAPS
NAFTANFBEGP(IFL)
LPLPRIFL4NAFT

LOOP OVER CHORDWISE ROWS ON THIS FLAP

MBFFRNSKLIFL)
COXuCDELXZCTIFL
S0X=IDELXT(IFL
NCPFaNCF(IPLY
METAMSTART(IFLY

00 173 tawmi,MaFF
AFTURO,

AFTVRO,

AFTwad,
I0ASSAMST (TNl )ANCPY =Y
IF(NAFT,E0Q,0) GO TO 1ol
IF(NAFY EQ,1) GO TQ tet

TWo PLAPS BEWIND THIS ONE ee COMPUTE INFLUENER OF FINTYE

TRAILING LEGY ON THE FINST ONE,

X1aXWKRF(IBW,1,1FL)
YinYWKRE(180%,1,1FL)
Z1aZwWKRP(18w,1,IFL)
X2nXWKRF(I9W,2,]FL)
YREYWKRF (18w,2,1FL)
Z2eZWXRF (18%,2,1FL)
CALL FLVF
APTURAETUSFU
AFTVRAFTVHFY
AFTHRAPTROFR
X1mXwk( F(Iqn, 1, IFL)
YisyNKLF (ISR, t,IFL)
ZiaIwK F(184,1,IFL)
X2eANKLFL18w,2,1PL)
Y2aYWKLF(18w,2,1FL)
Z28YWNLF(184,2,1FL)
CALL FLVF
AFTUSAFTUFU
ARTVSAFTVeFY

AP THEAF TwaPu

COGT&!BUTION OF SEMI=INFINITE YRAILING LFGS IN LAST FLAP AFT OF

THIS ONE

XImNWKRE (TSw,NAFT, IFL)
YIsYWKRE (18w, aF Y, 1FL)
TInZWKRF (189, NAFT,IFL)Y
AXmoCODELX2(LPFLP)
AIsSDELXZ(LFLP)

CALL S1vs

AFTUSAFTUSFU

INF
INF
INF
INF
INP
INF
INE
INF
InF
N
INF

InNF

InF
INF
INF
AL 1
InF
INF
INF
L
INF
IN®
INP
INF
INF
INF
INF
INF
INP
INF
INF
INF
INF
INF
INF
INF
INF
NP
N
INF
INP
INF
e
INF
INF
INF
INE
INE
Ty
INF
INF
INF
INF
INF
INF
INF
INF
INF
INF
NP
INr
INF
INF
INF
INF
N
NP
INF
InF
I~rF
INF
e
INF
INF
INF
InF
INF

oo

LI T,

ocooo

oooon

163

16%

167

AFTVRAFTVmIY

AFTamAR Tuuk
XIRXNXLF(ISngNAF T, TFLY
YIRYWKLF (18, NAFT, IFLY
LASIWKLF (18=,NAFT,IFLY
CALL SIvF

AFTURAFTUWFU
AFTVRAETV4FY

AFTHaRAF TweFw

LNOP OVER VORTICLS In THIS ROw

CONTINUE
A0 170 [Cwel,NCFF

TNFLUENCF OF BOUND LEG

ISIRASS+ICH
XIRXTLL(T)
YisyYTLL(D)
ZisZTLLLY)
Y28XTLR(D)
Y2aYTLR(Y)
Z28ZTLR(D)
CALL FLVF
UToTary
viatspv
WIOTuFw
TFENART NELO) GO TD 165

ND FLAPS REHIND THIS NNE, COMPUTE INFLUFNCE NF SEMIeINFINITE
TRALING LEGS IN THE PLANE OF THIS FLaAP,

AXmefDX
AZ=SDX

CALL S8IvF
NTOTAUTOT+FU
vI0TEVIDT+EV
WTOTRaYOT b
x1w¥2

Yinv2

Z1mZ2

CALL S1ve
UTOTRUTOT=FU
VTIOTeVTIOTeFV
wTDTANTOTeF W
GO TO 167

THERE ARE FLAPS BEHIND THIS NNE,
FINITE TRAJLING LEGS INT THIS FLAP

X1aXTLR{T)
YiavYTLR(1Y
21aTLRI])
X2INWKRF(T18%,1,1FL)
Y20YwKRF (18%,1,IFL)
Z2wZwKRE (18%,1,1FL)
CALL FLVF
UTOT=UTNT+FU
VIOTRVTIOT+FY
WYOTaEWNTNTFW
X1oXTLL(TY
YIsYTLLLI)

TIwZTLL (1)

XZmAWKLF (IS#01,1FL)
Y2RYWKLF(IS®,1,1FL)
228ZwKLF(I8#,1,1FL)
CALL FLVF
NINYaNTNTeby
VINTaVTINTef v
rTOTZaTTef »
UYOTRUTOT4AF Ty
VINTaVINT+aFTY
wWINTRATOTAAFTW
JIB({1et)amT(ITe
FYN{JSIBUTNTRRUSVTIOTeRVe=TDTaRR

170 COr TINUE

COMPUTE THE INFLUFNCE OF

I

Tur

NS

INF
INF

INF

tInF

r
INF
1uF
ING

wr
INF
TNF
INF
INF
INF
nF
TINF
INK
NP
INF
1NF
InF
InF
INF
INF
INF
INEK
INF
INF
INF
TNF
INF
INF
INF
I~nF
INF
INF
InF
INF
INF
INF
TNF
InF
13
INF
INF
INF
INF
INF
Y
INF
1NF
INF
INF
INF
nF
InF
InF
nF
L1
InF
INF
INF
INF
I~nF
INF
InF
Inr
1NF
INF
INF
L1
INE
INF
1%F

274
2718
276
217
278
279
28n
M
242
283
284
288
2Re
287
28n
289
290
291
292
29y
294
295
296
291
298
299
308
304
302
393
304
3Ins
1046
507
308
509
it0
3
312
313
114
315
131,
317
318
e
LT 4
371
322
328
324
325
12e
327
32A
329
330
(33
332
533
134
3138
136
337
(R L]
3139
AT
LR
342
143
tuu
S
Sus
%
un
349
350



114

OO Nn

178 CUNTINUE
190 CONTINUL
200 CONTINUE
LOOP NYER FLAP CONTROL POINTS

RETURN
EnD

SUBROUTINE FLVF

APPLIES EQUATIONS FOR FINITE LENGTH VORTEX FILAMENT
INFLUENCE FUNCTIONS, TAKE FROM BOEING REPORY Dos=92a4
8Y RUSHERT PP, 88ep?

COMMDN STATEMENTS

COMMON /TOLRNC/ TOL

coMmMgN IFLVFROI!I':l'llal!.'l,l!'l'nVP.lP,PU.FVp":ll:l!

COMMON /RTLV/ NYTL

XPOBYPaX{
XTOnxReX{
APTaxPeX2
IP0aZP=21
1TDs22-24
IPTuIPell
XPYeXPTeIPTRLPY
SPOBXPOSXPO4TIPDLIPO
8a2T0RXPOXT0DaZPO
1300848
FUmd,0
Va0, 0
fNag, 0
8I6%mt 0
YPOsYReY)
YT08Y2eYy
YPTYPuY2
ELBARXTORXTDeYTORYTO42TON2TO
ELRIQRTIELSQ)
viLEg, 0 .
IF (NYTLF,GT,0) VTLEO,0
00 100 Kni,2
A8YTNaZIPO«IYORYPO
CRXT0eYPQeYTOaxPO
RADCLOBORT(AeA+BB0eCuC)
IF (RADCL,LF,TOL) GD T 90
R130a8PO+YPORYPD
R2ECNSPTYPTRYPT
R{m3QRT(R19D)
R2=8QRT(R230)
R30SR1SI=N230
COTHIBN(NSDeEL D)/ (2,00EL4RY)
CITH2a(RSDWELIN)/(2,04EL ¥R2)
RRAR2e3NRT (], 0aCBTHR4LBTHD)
FACHATIGNC(CSTHI=COTHR) /(RRRRADEL)
PUBFII¢AnFAC
FVaFVeBeFACAVT
FuaFwelapal
YT0se¥YTD
YPOEYReYL
YPTavYReYD
100 SIGNBe1,0

REYURN

EnD

>

INF
INF
INF
INF
Ine
INF
INF
e

FLY
PLY
FLY
LY
FLY
LY
Ly
FLY
LI
LY
LY
PLV
Ly
Ly
LY
LY
LY
LY
FLV
Ly
LY
FLY
FLY
Ly
Ly
LY
Ly
LY
Ly

484
Ly
LY

FLY
LV
FLV

FLV
FLY
FLV

FLV

FLy

nv

ELV

LV
LY
FLV

LY

FLV

FLY

FLV

FLY
LY
FLV
LY

FLv

FLV

FLV
LV

L1 3}
852
358
354
355
356
357
158

001
002

007
[.LY]
ooe
010
01t
ot2

olas
018
016
017
(31 ]
019
020
o
(1]
[T}
(11}
023
(T3

02y’

028
o2e
030
oM
032
033
034
03%
036
037
03A
039
040
04y
042
043
044
0ay
0de
our
048
849
050
081
0S2
5%
054
055
254
ny?

XX Y X

OO0 o000

one oo

L[]
100

SURRNUTINF SIVF

I*FLUFACE FUNCTIONS , REFEREVCE e RUBHERT pp, AReHy
APPLIES FRUATINNG FOR SEMISINFINITE VORTFX FYLAWENT

COMMON STATEMENTS
CrHmnn /TOLRNE/ YOL

COMMON /FLYFRG/XS s Y1028 X29Y2922,XP,¥P, 2P, F L1, PV, Fu AN, A2
COMMONM /FTLY/ NYTLF

XXmxPexi

1IaZPel}

EoAZsXXmaXs2Z2

CUPma (AXNXXeATR2L)
ASPIBuXXaXXeZ2#Z2

YYeYpeyvi

FuUsg, 0

EVRo,0

FWR0,0

2IGNEL, 0

vTLet,0

IF (NVTLP ,GT,0) V¥TL80,0

0N 100 xei,2

DBeAZayY

FoixeyYY

RADCLEYORT(DADSECE+Far)

IF (RADCL,LE,TOL) GO Q0 90
BIGRESQRY(YYsYYeXBPZ3Y
C8THTacUP/BIGR
SHLRRBIGR#3QRT (1 ,0eLITHTACETHT)
FACTR(COTHT®] ,0)/{SMLRaRADCL)eBIGN
PURFLUDaFACT

FYNEVOEAPACTAVIL

FRRFueFsFACT

YYRYPeyYY

8IGNest, 0

RETURN

END

SUBRDUTINE RHSCLCC(EXVEL)

THIS SUBROUTINE CALCULATES THE RIGHT KAND STOF NF
THE EOQUATIONS FOR WORSESHDE VORTEX STRENGTHS,

THE ARGUMENT EXVEL 13 TRUE IF EXTERNALLY INDUCED
VELOCITIES ARE TO 8E INCLUDED IN THE CALCULATION,
LOGICAL EXVEL

COMMON STATEMENTS

CMMAN / INDEXF/ NFREG,NFLAPS, IDFLAP(10,2),NCFE10),#8F(10),NF(10),

JUSTARTIIN) ,“ENDLSO),NFIEGE(10)

COMMON /FLPDAT/ SDELXZ(10),COELXZ(10),YF(30,10),5PN1F(10],

ICPHIF(10)

COMMON /7 wnGDAT/Z Y(30),POLaLE(30))PSIWNTE(SO) ,BPH W, LPHIm, TPHIN
COMMON /INDEX/ KSw, MW, HTOT,NCal(30), IMAX,NFREG(SNY,LASTE(30)

COMMON /CPCAT/ ALPHAL(250),XCP(2%0),YCPC250),2CP(280),
1 CALPHL (250), SALPHL (250)

CGuMUN /RSIDE/ CIR(2S0),UETL250),VET(250),wFT7250)
CNRMON ZATAN/STMALF CPSALF

RIGHT WAND BIDE FUR ~ING CHNTROL PNIATS
IF(EXVEL) 6P 1N uS

LONP NVER wlAG CONTROL POINTS FOR CASE w1TW Wn FXTFANALLY

TVDUCED VELNCITIFS

SIv o
3lv no2
Siv 00t
siv 004
Siv 00%
S1v nae
81v o0y
S1v ana
1y npe
81v 010
Siv ngt
S1v 012
siv a1y
8lv ala
YU T
SIv nie
8lv ot
8Iv nis
SIV 018
Alv 024
SIv 02y
Siv 022
SIv 023
Siv 024
siv 028
StV 02
Siv n27Y
S1v 028
SIv 029
S$iv o030
slv a3y
siv 032
SIv 033
Siv ode
sIv 038
31V 03
Siv n3?
SIv 0l

"HY o001
RHY no2
R43 0038
RHS ang
RH3 o0%
RHS ANy
RHY 00?
RHMS noA
ANy ape
aHS o1n
LLERGRR]
RRY n12
RHY 01y
LLENL Y
RHS nis
RHS nts
RHY 017
RHY 018
RHY 019
RHY npn
RHY 021
aHy n2?
RHY 023
NS 024
AHy 028
LLERGT.1)
Rus 027



11

LG

OO0

aOoOn

o0 n

48

BACPESINALFeCPHINn
PO G0 st ,Hn
CIRtN)S SACP *CALPHL(J) ¢ COSALFeSALPHL CJ)

GO TN %S

LONP QVER wING CONTROL POINTS FOR CASF wITH EXTERNALLY INDUCED
VELOCITIES INCLUDED

CONTINUE
DO 30 J&i,Mw

50 CIR(JYS({SINGLFonEY(JYIACPHTR ¢ VEI(J)I48PHIw) sCALPHL L)
1 #(CPIALF=UET(J) ) nSALonL (J)

55

Y

8

8¢
°0

TE{NFLAPS,EG,0) RETURN
RIGHT WAND SIDE FOR FLAP CONYROL POINTS (IF PRESENT)
LOOP NVER FLAPS

DO 90 JFmi,NFLAPS
CRHRCAUIF(JF)

SPHaRPHIF(JP)
COXZaCDELXZ(JF)
SOXZn8OELXZ(JIF)
CADXWCDXZ#COSALF=3DNTaBINALP
SADXRCOXZWBINALF3DXT«COSALP
DAaSADX#CPH

OCHCPHACDXT

ODECPHASDXL

MSEMSTART(JF)

MEGMEND (JF)

1P LEXVELY GD 1D 7%

LOOP NVER CONTROL POINTS ON FLAP WITHOUT EXTRANALLY INDUCED
vELOCTITIES

DO TO JaMg,ME
CIR(JIUDAMCALPHL (JY¢CADX#IALPHL(J)
60 Yo %0

LOOP NVER CONTROL POINTS ON THIS FLAP FOR CASE WITH EXTERNALLY
INDUCED VELOCITIES INCLUDED

CONTINUE

DY 80 JEMS,ME

CALSCALPHL(J)

SALRJALPHL(J)
CIRCJINOARCALSCADX@SALenEI(J)n(DCPCAL=SDOXZ284AL)
1 & VEI(JIeSPHaCAL @ UET(JI)w(SALWCDX2+DD#CALY
CONTINGE

atTumn

END

SURROUTINE LINEGS(N,AY
DIMENSION A(N,N),1P(300)
COMMON /LINSOL/IP
tP(N)IBY

00 & Kmi,N

1F(K FR,NIGN TN S
KPLwKe|

HaK

DD 1 ImKPi,N

CONTINUE

IP(xyan

TP (M NE KIIP(N)Ba]P(N)
TRA{M,K)

/HS
RHY
[TY
RHS
ans
L)
RHY
RAY
/M8
ang
[ L.1)
L1
vy
RHSY
(1)
/Al
RHS
RHS
RNS
LLE]
ans
RHS
RHY
RHS
RHY
RHS
RHS
RHS
RHS
AHS
RAS
ang
RHS
RHS
/MY
LLE]
AHY
RHS
RHS
L1
RHE
RHS
L11
RHS
RHS
RHS
RNS
RHS
RHS
RHS
RHS
RHS

LIv
LIN
LIN
LIN
LIN
LIv
LIN
LIN
LIN
LIS
L1
LIN
1IN

o2s
029
(31
0y
032
033
n3u
03s
036
037
038
039
040
duy
ou2
043
(1 1]
ous
04s
04y
aun
049
050
0%1
052
053
084
0593
086
057
ngs
059
060
net
oeR
083
0by
063
L1]
067
068
LT 1]
0ve
071
0re
073
oTa
0rs
nTe
0Ty
078
079

001
002
003
004
008
606
007
008
009
LRL]
011
ol2
013

a0

~

*NE W

~

o>

A(M KIRA(CN,K)

AlK,KYET

1F(T,EQ,0,)60 T &

nn 2 kP,
ACT,K)s=h(T,K)/T

DO & JeKP{,N

TRA(M, )

AlM, J)EA(N,d)

[SLTEALY)

IF(T.EQ, 0,360 Y0 &

N0 3 TakKPj,~

AT JIBA(TaJ}eA(T,x)ny
CONTINUE
IFCAEK,XY,EQ,0,)1P(N)20
CONTINUE

RE TURN

END

SUBRNUTINE SOLVE (B,4,N)
DIMENSION B(1)
NIMENSION A(N)N)
COMMON /L INSOL/IP(300)
TP (v, ED,1)G0 TD 9
NMiENw

00 7 Kuwi,NMt
KPimKe|

“aTP(K)

TRRA(M)

BlHYNB(K)

B{K)nT

DO T IsKP1,N
BCI)EBCI)eA(I,K)eT
DO 8 KB ,NMY
KM{BNwKB

KEKM{4L

RCK)ERLK) /ALK, K)
TReB(K)

nO 8 Isf, KMt
BUIYSALIIeALT, ) 0T
Br1)aB{11/4(1,1)
RETURN

END

SUHRNUTINE TRLG
CORRECT TRAILING LEG PUSITIONS AT FLAP JUNCTINNS

CNMUON / whNGDAT/ Y{301,PSIaLE(30),PSIRTF{30), NP« ,CPHIL,TPH]w
CNMMON ZINNEX/ VS Mu »TNT  NCWT (301, TMAX ,NFREG(YO),LASTF(30)
COMMON /T DAT/ XTER(3N),XTEL(30),XTLR(250),YTLR(2909,2TLR(250),
1 XTLL(25%0)YTLL(250),2TLL(250)

COMeNN 7 INDEXF/ NFR
IUSTARTLINY, *ENN(I0) ,NFSEGF(10)

CNMMON /RkDATW/ XokRu(30,3),¥akRa(3n, 1), 2nkRu{3A,3) , X Kkl «{40,%),

1Y uLA030,1),Zwkin(30,1)

e MFLAPS, IDFLAP(10,2),MEF(10),M8F(10),4F(10),

LIv
Lin
LIv
LI
LIw
L
Ll
LN
LIN
LIN
LIN
LIv
LIn
Lis
LIv
1IN
LIN

SOL
L
30L
sSoL
soL
oL
s0L
oL
soL
0L
30L
0L
soL
L
301,
0L
s0L
nL
0L
oL
0L
0L
soL
sanL

TR
TRL
TRL
TR
TRL
TRI,
TRL

T™RY,
TR
TRL
N

nly
LALY
616
017
L3L]
019
nae
n2y
0e2

023

024
n2s
n2e
027
oz2n
n2e
n3n

001
no2
angy
1)
005
00é
noY
00
009
atn
(3%}
n2
(3R]
(3T]
nts
0ts
07
nin
ale
n2e
LT3
n22
023
02u

00t
on2
008
cod
90%
LLT
any
noa
nne
10
031
a2



Ly

LYY, Y,

ocoooo

1

COMMON /NDIFF/ NIDF,IRF(10)

0D 100 JelsN1DF
NYBIOF(J)e}

no 110 ®ei,3
INALWINY,X)80,0
TUKRNENYSY, Km0, 0
CONTINUE

CONTEINUE

RETURN

END

SUBROUTINE | OAD(EXVEL)
COMMDN STATEMENTS

COMMON /VORFOR/CXBL (2903,CYBL(250),CZBL(2%0),LYTLLI250),CYTLRL2%0)

1 o CITLLC(250),C2TLR(250)

COMMON /RVELS/UP, VP, up X

COMMON /R8IDE/ CIR(R50I,UET(250),VET(250),wE](2%0)

COMMON /BLOAT/ XBL(250),YBL(250),28L(250),TPe1r2%0),3%(2%0)

COMMON / WNGDAT/ Y(304,P8TuLE(30),PEINTE(IC),8PHIW,CRHTW, TPHIN

COMMON /INDEX/ MEM,Hw,MTOT,NCHT(30),IMAX,NFSEG(30),LASTF(30)

COMMON /TLDAT/ XTER(S0),XTEL(30),XTLR(2%0),YTLR(2%0),2TLR(2%0),

1 XTLLCR250),YTLL{2%0),ETLL(250)
COMMON /ATAK/ BINALF,CNSALF

COMKON / INDENF/ NFREG,NFLAPS, TOFLAP(10,2),5¢F(10),48F(10),HF(10),

1HSTART(10),MENDC(10),NFSECFC10) i

COMMNN /PLPDAT/ SDELXZ(10),COELXZCL0),YF(30,10),8PHIR(10),
1CPHTF(10)

COMMON /PTLDAT/ BTLXR(250),FTLXL(250),FTLZNCR%D),FTLLL (250)
COMMON /LDCONS/ CONA(250),CONBRC250),CONBL (2U0), TEMP, TEMR
COMMON /JETCIR/ JPLPC150),LIFLP, CIRJI(130),CNJ(150),CAJ(150)
COMMON /FRCTLZ NTLF

LOGICAL EXVEL

DIMENSION VLL10),VR(10),WR(10),ML(10), GAMPWR(30),
1 GAMFAR(30),GANBUN(30)

CALCULATE FORCE COMPONENTS IN oX;, Y, AND 7 DIRECTIONS AT
BOUND LEG ®IDPOINTS ON WING

CPSABCPHIWRSINALF

SPCASIPHIwalOBALF

CPCABCNSALF4CPHIN

DO 100 Jusi,Mw

TP8JuTPSI(JIN)

CALL VELSUM(XBLCJ®),YRLLIW), ZRLCIN))
I1F(,NOT, EXVEL) GO TO {10

UPBUPSUET (Jn)

VPEVPAVET (JV)

WPRNPeWET (JW)

FACTaCNNA(J*)aCIR(J¥)
CYXBL(JW)SwFACTR(CPIAeAP2CPHINGVPRSPHIN)
CYBL(JW)SFACTw(SPCAeyUPaSPHIwWe (WPaSIMALFYatPY))
CIBL(JIWIBFACTR(VRaTPRI4CPCASUPRCPHINY
CONTINUE

TP(NFLAPS,EQ,0) GO TD 201

BOUND LEG MIDPDINTS Nv FLAPS
LOOP NvER FLAPS

N0 200 JFs1,NFLAPS
COXZmCDELXZ{JFY

TRL
TR
TR
TR
TRL

TR
ALIN
my
TRL
TRL
RE

Lan

01
e
618
ots
017

ots
019
020
821
022
023

oo

oon

aoo

110

190
200

199
201

-

202

2

o

30
So

SDX2sSNELXIJF)
CRUMSERXZaCNSALFaSNX7aSTNALF
SSUMBCNXZ«SINILFeB0XZaCNSALF
CPHECPHIF(JF)

SPHESPHIF (JF)

CPSAFRCPHeI3UM
SPCAFuSPHaLSUM
CPCAFRCSUMsCPH

nIZHETART(JF)

b exENR(JF)

LNOP AVER HUUND LEG “IDPOINTS Ov TnlS FLAP

NO 190 JCEMS,MF

TP JaTPSI(JC)

CALL VELSUM{XBL(JC),YBL(JC),ZBLIJE))
IF{,NOT EXVELY GU TO 110
UPEUPLUFT(JC)

vPaVPevET(JC)

wPaspewEl (JC)

ROTATF U AND w 10 LIZ IN TMIS FLAP COORDINATE BYSTER

wusyp

wWhENp

UPaWUsCDXZunwa8DNT
WPEWNRCDXT4nWUnBDX2
FACTECIRCIC)»CONAJIC)

CARL (JCIRFACT#(WP#CPHCPIAF=VRaSPH)

CYRLCJCIBFACTe AFe(Pa3PH¢ (WPa8SUN) e TRYJ)
CIBL(JCINPACTH(VPTREJeCPCAFoUPHCPH)
CONTINUE

CONTINUE

1F (LJELP,LE, 0} GO TO 201
CORRFCT PANEL LOAQDING FOR JEY TURKING FNRCF
D0 199 JFmi,LJIFLP
JCRJFLP(JIF)
CYBLLJCINCXBLIJIC) « CAJ(JIF)
CIBLJCINCIBLIJC) ¢ CNITIF)
CONTINUE
CONTINUE
1F INTLP,LE,0) GO TO 202
ELIMINATE ALL TRAILING LEG PORCES
0N 191 Ju§,"T0T
CYTLL{S) 0,0
CYILR(J)INO,0
CZTLL(JI)80,0
CITLR(J)In0,0
CONTINUE
RETURN
CONTINUE

LOADS ON wING TRAILING LEG PDINTS

NCWCENCRICL)

D0 50 ICwWsi,NCwC

CALL VELSUMCFTLXRCICW),YTLR{ICW),FTLZA(ICH))
TFC,NNTEXVEL) GO TU 20

VPaVPevEI(ICHW)

#¥PRWPeWET(ICH)

VR(ICWinvP

WRICWYBwP

CALL VELSUMCFTLXL(ICHY, YTLLCICRI,FILZL(IC))
1F (L NOT,EXVEL) GU TO 80

VPEVPSVEI(ICw)

wPawpewt1(1CW)

vi(ICwiavp

wi(ICW)swpP

LNOR NVER ~ING CHURDNWISE R0WS

TEASESD

00 1200 T8=k],u3k
NCwCENE NI (ISn)
TF(18%,FQ,1) GN TO 95
NCwHMENER](15am])
JUEMINA(NCEL  NERM)

Lon
1,00
Lon
Lan
LOn
inn
Lon
Lo
LOn
Lon
Laon
Lan
Lon
L0d
Lon
Lan
LO0
Lon
Lnn
1Ay
100
Lon
Lon
Lnn
Lon
Lo
Lan
Lon
Lah
L
Lon
LOn
Lon
Lon
Lnn
Lon
[Neld
(L
Lon
L00
Laon
Lan
Lon
Lon
Lnn
Lun
LOon
Lon
1.on
10N
Lon
Lan
Lon
Lan
Lan
1.0
1.0p
Lnn
LOn
Lo
Lon
LU
Lan
1.on
Lan
Lan
LoD
Lon
1an
Lan
Lan
Lan
Lan
Lon
Lon
Lon
Lon

054
058
L1YY
L1}
(1Y)
ns2
0b0
1
Ne2
LI
064
LT}
0bs
087
ael
nee
nre
071
12
nts
0va
7%
ave
[24]
o8
nre
086
L1 3]
082
083
nae
nas
L1.1Y
L1}

088 -

aae
(11]
0%
0e2
09y
nea
L1}
0%
oe?
09n
a9e
100
101
102
103
108
10§
108
107
18R
toe
110
1
112
118
114
118
i16
117
118
119
120
t2
122
12%
tau
124
126
127
128
12e
139



con

cOoon

oacann

o

62

[ 13

b8
Te

L1}

1100
1200

308
306

307

12

13%
3ea

D0 60 Js1,JU

VR(JIBVL(J)

sR(J)avL (J)
IF(NCWC,LF,NCwM) GO TP 60
JLaNCwMsy

DN &S JsJL,NCwWE

I8TBASE+ S

CALL VELBUM(FTLXR(I), YTLR(1),FTLZR(TY)
IF( NOT,EXVEL) GO TD @2
vPaVPevET ()

WPEWPOWET (1)

VR(J)avP

LLIS L1

CONTINUF

DO 70 Jsy,NnCWC

InI0ASEe)

CALL VELBUMCPTLXLCI) »YTLLCI),PTLZLLLY)
IF(NDT,EXVELY GO 10 48
VPEVPAVELLT)

WPENPeWEI(])

VL(J)avp

wl(Jiewp

DELGAMMD, 0

DO 1100 1Cwsi,NCWC

InIBASE+ICw

CIRRRCIR(IY
DUMARDE| GAM+O ,75+CIRR
FACLBOUMASCONBL (1)
FACRmeDUMASCONBR(])
CYTLL(TYnFACLo(mL{ICW)a3INALF)
CYTLR{IIRFACRA(WR(ICW)aSINALF)
TF C18w,EQ,13 CYTLRCTimeCYTLLELY
CZYLLCtIwFACLwvVLLICN
CITLR(I)eFACRsVR(JCW)
DELGAMBDELGAMSCIRR

CONTINYE

GAMSUM(TISW)SDELGAM
IBASEZTIBASE4NCWC

TRAILING LEG LOADS ON FLAPS o= LDOP OVER FLAPS

IF(NFLAPS EQ,0) RETURN
DO 800 IFLBi,NFLAPS
IF(IDFLAPCIFL,2),6T,1) GO TO 312

THIS 18 THE FIRST FLA® AFT OF THE WING, COMPUTE GANMA
CONTRIBUTIONS PROM WING VORTICES AHEAD

u3SHITART(IPL)

MAKFRMSF (TFL)

NCFFaNCF (1FL)
YSTRTFaYF(1,1PL)

00 305 ISwwsi,M3N
J8NNTSww

IF (Y(ISww),LE,YSTRTF) GO TO 308
CONTINUE
GAMFWR(1)mGAMIUM(JaN)

DO 307 I8wFs2,HafF

P11 RETYNY

GAMFWR (TOwF)NGAMSUN(JSN)
CONTINGE

GO TO 390

THEREZ 18 4 FLAP AMEAD QF THIS UNE, C(COMPUTE GAMMA CONTRIBUTIONS
FROM THE FLAP AWEAD

LOOP NVER CHORDWISE RNWS ON THIS FLAP

CONTINUE

NCFEaNCF (IFL)
MIFFuMP(IPL)
N3BMSTART(IFL)

ON 335 1gwFsl,MSFF
GAMFNR(IBwFIBGAMFAR(TSHF)
CONTTINDE

CONTINUE

LOD
Lon
Loo
LOD
L0n
Lon
L00
L0
Lon
Lon
Lan
Lun
Lon
Loo
Lan
Lap
Lo
LoD
Lon
LoD
ton
Lon
Loo
LoD
LoD
[N]o]
L00
Loo
LOb
Loo
LoD
Laon
Lao

LOon
Lon
Lon
Lon
LoD
LoD
1o
Lao

Lnd
Lan
LoD
LOB
Loo
Loo
LOp
100
Loo
Lon
Lob
Lon
Lan
LOO
Lon
LOD
LOn
Lop
Lab
LoD
Lan
Lao
Lon
LoD
1.On
Lon
Lun
LoD
Lon
1 nn
LoD
Lan
Lan
Lon
Lov

a0

X2 X2l

oo

oo

aooan

395

13p
39

399
aoe
a0

4sn

500
800

COMPUTE THE TRAILING LEG LUADS Nn TRIS FLAP

ChxZeCNELXTLLFL)Y
SDOXZ=SDELXZ(TFL)
SALFPESINALFACNEZ¢COS4LFa30X?

RIGHY anD LEFY VELOCITIES ON FIRST ROw OF THIS FLAP

gt LITJ]

PO 398 ICwm1, NCFF

1811¢JCw

CALL VELSUMIFTILXRCI),YTILR{]),FTLZR(1))
TF(NNY EXVELY GO TO 498

NPEUP¢UET(])

VPEVPeVET(])

WPRWPewET(])

HR(ICw)8wPaCDXZeUPSOXT

VR(ICw)BVP

CALL VELSUMCFTLXLLT),YTLLOT) FTL2LCTYY
tF(, 80T EXVELY GO TU 396

UPEUPSLET(T)

VPEVPeVET(])

wWPEwPokt I (1)

WL(ICrIRKPaCDXZ4UPSOXT

vL{ICwW)ayP

LOOP OVER CHORDWISE RNwS ON THIS FLAP es LQAD CALCULATION

0D 500 ISwml,M8FF

1vs0

IF (18w,E0,1,AND YTLR(HS),GE,0,0) IYay
TF(1a%,EQ,1) GO TO 401

UPDAYE RIGHY AwD LEFY VELOCITIES

1TmM84([3we))anNCFFa]

DO 400 JCww] NCFF
VR(ICw)mvL(ICwW)
WRIICH)I =W (TCWY

121telCm

CALL VELSUMCFTLXLCI),YTLL(S)AFTILIL(INY
1F( ,NOT,EXVEL) GD YO 39
UPEUPSUET(])
vPaveaVFI(1)
wWPuuWp+nELI(T)
wL(1CWIRWPRCDXZ+UP28DXZ
vLLICW)myP

CONTINUE

LDDP NDVER TRATLING LER POINTY In THIS RNW

NELGMRRGAMFWR( 184}

TIn(I30e1 )aNCFFonSa]

DO 480 ITCWEL,NCFF

1a1T+1CH

CIRRECIR(T)

DUMANO TSsCIRR
FACR2={NELGHR+DUMA)#CONBR(])
FACL® (DELGMR#DLMAY#CANBL(T)
CYTLLUI)OFACL*{wL {ICNYwBALFP)
CYTLRITIBFACR#(WR(ICWI=SALIP)Y
TP (IY,ER,1) CYTLR(I)m=CYTLL(I}
CITLL(TYsFACLwVL{ICH)
CITLRIT)IRFACR¥VR(ICH)
OELGMRUDELGHMR+LIRR

CONTINUE

GAMFAR{ISW)BDELGMR

CONTINUE

COANTTHLE

RETURN

ErD

tnn
Lon
Loo
.nn
Lon
Lon
Lon
Lgn
Lan
100
Lne
Lan
10N
Lon
Lon
Lon
Lon
Lnn
Lor
Lnn
Lnn
Lhn
LNo
Lan
Lan
Lin
Lan
Lon
ton
Lon
1.00
Loo
L0
Lnn
Lon
Lon
L.on
1 on
Lon
Loo
Lan
Lon
Lon
Lon
Lo0
Lton
Lon
Lon
run
Lne
Lon
Lan
1.00
Lno
Lan
Lan
Lon
100
Lnn
Lov
Lon
Lan
LOn
Lon
Lnn
Lon
LOn
Lan
L0On
tnn
tnn

200
210
211
212
213
214
218
214
217
214
219
22¢
21
222
22%
224
228
226
144
28
e29
230
231
232
233
234
24
2356
27
23R
239
240
24y
Pu2
243
244
248
2uh
247
248
249
250
251
252
I 2]
254
25%
256
257
258
259
260
261
282
263
264
268
2bh
267
263
269
270
271
ara2
273
274
218
27
217
278
279
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701 FORRAT (1H1,5X,7IKUPPFR AND LOWER SURFACF PRESSURE COEFFICIENTS AT
702 FPORMAT (//78X1HJ,GXbHXCPUJ) 4 UXSHYCP (J),UX0H2CP (J), TX2HUL, BXIRUL,
1

JUBRDUTINE LUADCP (EXviL)
CALCULATE upPER Anp LOwER SURFACE PRESSURE CNEFFICIFMTS M

EACH PANEL AT IT8 CNNTROL POINT ySING THF RERNDULLT FAUATION,

DIMENSION UCPU(250),vEPU(250),»CP I(250),UCPL (280),VCPL(250),
1 wCPLIR250),CPUIRS0),CPLIR50)

LOGICAL exvEL

COMMON /REFNDUA/ SIPAN,SREF,REFL, XY, Ir

CONMOM ZINDEXZ »5#, 2w ,MTPT,NEx1(30), IMAX,MFSLGES0),LASTE (30)
COMMON /CPDAT/ ALPWALC250),XCP(250),YCP(250),2CP(2%0),

1 CALPHL(250),SALPHL(250)

COmMON /BLDAT/ XBLC250Y,YBL(2%0),IBL(250),7P81(2580),5%(250)

COMMNN 7 INDEXF/ NFREG,NFLAPB,IDFLAP(10,2),NCFC10),H8F(10),4F(10),

IMSTART(10),MEND(10) /NFSEGR(10) .

COMMON /RSIDE/ CIR(250),UEL(250),VET(250),wEL (280}
COMMON 74TAK/ SINALF,CUSALF

COMMON /RVELS/ LPyVP,uP

CNMHON /VNRFOR/CXBL(2%03,CYBL (250),C2BL(250),LYTLL(2%50),CYTLR(250)

1 CITLL(2503,C2TLN(2%0)
COMMON /RLPDAT, SDELXZC10),COELXZC10),YF(30,10),3PHIF(10),
1CPHIF(10)
COMMDN /LDCONS/ CONA(230),CONBRI250),CONBL (280),TEMP, TENR
COMMON /XYZCL/ NJET,NCYLU2),X0(2),Y0(2),20(2),GANVI(2),08(2),
1 RHO(2Y,CHUCR) ,XCLR(2,2%5), YCLR(2,25),2CLR(2,25), THETA(2,25),
SCLR(2,25),AJET(2,25),8JE7¢(2,083,08FACT(2,2%),
uCL(2,25), VCL(2,25), wCL(2,28), CFJ,CFK
COMKON /CLDAT/ N8S(2),88(2,11),%85(2,11),Y38(2,11),23858(2,11),
1

T83(2,11),889(2,11).485(2,11),X8N(2,11),Y8N(2,11),
ZEN(2,11),X8702,11),Y87(2,11),28T(2,11),088(2,11)

COMMON /JETCIR/ JFLP(180),LJFLP, CIRJ(150),CNI(150),CAJ(150)

1 CONTROL POINTS; ALPKA B ,Fb,2)

BXSHCPU, TXIARNPL, BXIHDLPY

703 PORMAT (1S,3F10,4,3(F11,5,F10,5))

2

CNAMPUTE CONTINUQUS VELOCITY COMPONENTS AT wING CONTROL POINTS

RAD2ST7, 29377938
ALPHASASINCSINALF)aRAD

WRITE (6,701) ALPHA

wWRITE (6,702)

DO 20 Jsg, MW

CALL VELSUM (XCP(JI,YCPLJ),2CPLI))
ucpu(Iieup

uceL (Jymup

veru{Jyave

VCRL(J)avp

WCPU(JIBNP

WCPL{J)BNP

CONTINUE

IF (NPLAPS,EQ,0) GO Tn 29

COMPUTF CONTINUDUS VELUCITY COMPONENTS AT FLAP CONTRNL POINTS

00 28 JFui,NFLAPS

HORUYTART (JF)

MESMEND(JF)

NO 21 JamMs,ME

CaLL VEL!U" (XCP(JYs¥CP (), 2CPCIN)
ucru(Jjuup
uteL tJyaur

wCPU(JIuwR
wCRLLSYanP

21 CONTINUE
28 CONTINUE
2% CONTINUE

COMPUTE NISCONTINUNUS USVELDCITY AT wING CONTROL PAINTY
DISCONTINUNUG VveVELOCITIES NEGLECTFD

NOTF: OUMB(4aPL)we2/3REF

Lee
LCP
LCP
Lee
Lce
LCP
Lcr
LCP
Lce
LCP
1cr
Lce
(K4
\Co
LCP
Lee
LGP
LCP
K14
Lce
LC»
LCP
Lce
Ltp
Lee
LCP

Lee

Lee
LCP
LCP
Lep
LLe
Lce
LCP

LEe
Lee
Lce
Lee
Lee
LCP
Lee
Lee
LEP
LCcP
LCcP
Lce
Lee
Lee
Lee
Lce
Ler
Lee
Lee
Lep
Lee
Lee
LceP
Lee
LeP
LeP
ice
Lee
Lce
LCP
Lce

LCP

(K]
Lee
Lce
Lee
LCP
1.cP
Lce
Lce
LCP
LcP

D01
002
nol
0oy
008
00s
00Tt
008
009
810
(23]
012
043
01d
013
0lé
(284
0i8
049
020
024
022
023
o2 {]
02
02
027
02s
a9
030
031
032
033
034
038
036
133
038
03¢
nao
out
042
(13 )
044
04as
0ds
eay
ous
oue
L1
0y
052
053
0S4
(111 ]
056
057
nss
nse
nbo
061

né2
63
LT
065
066
067

Nof
069
nrq

0T

0re

973

070

ars

[

nry

o0 o

LY X,

LT

T (DT, EXVELY GO Tn §2
INcLHWE JET CINCULATINN ©N SLAPS

DN 3§ Je1,lJFLP
NJRJELP ()
CIR({NIINCIRINIISCIRICS)

38 CONTINOE

12 DUNEIS7,9136706/8REF
an 30 Jef Mw
CAVGEO,S#(CONBRIJ)4CONBLIIY)
UPBCIR(J)aDUM/CAVE
UCPU(JYBUCPII{JYelP
UCPL(J)BUCPL(J)+UP

30 CONTINUE

1F (NPLAPS,ED,0) GO I 39
COMPUTE DISCUNTINUOUS VELLCITIFS AT FLAP CANTRNL PNINTS

D 58 JFs1,NFLAPE
MSENITART(JF)
MEWMEND(JF)
cOx2aCOELXI(JF)
anxZuspELXZ(JF)
n0 31 JE4s,HE
CAVGEO,Sa(CONBRIJISCNNBLTD)
UPaCIR{JIADUH/CAVG
uCPL(JIRUCPU(JIoUPSCDXE
HEPLEIYRUEPL (JI+UPACONT
wCPU(JyEwCPU(J)+UP4SDXT
wCPL{JIENCPL (J)»UP=3DXZ

$1 CONTINUE

38 CONTINUF

39 CONTINUE
IF (. NOT,EXVEL) GO TO 49

INCLUDE EXTERNALLY INDUCED VELOCITIES AT EACH CONTROL PNINT

00 4o Jm),mMT0T
UCPULJ)nuCPULJI#UEILS)
LCPL (JYSUCPL(JYSUET ()
VEPUCIYRVCPICIY+VET ()
VEPL (JYRVERL(J)SVET(J)
WCPU(J)BWCPU(JI#WETLTY
wCPL () RuCPL{JY*RET (Y

80 CONTINUF

uQ CONTINUF

COMPUTE UPPER AND LDWER SURFACF PRESSURE COEFFICIENTS

00 St Jei,4TDT

WURL, 002,08 (UCPUCIINCANALF ¢ WCPUCII*SINALFY o (UCPUCJI4e2)
1 + (vtPu(J)--Z) + (4CPU(J)o#2)

CPUCJI=l ,NeUU

ULeY 02,04 tUCPLLJIACABALF ¢ wCPL{JI*SINALF) o (UCPL (J)en2)
1 * (VCFL(J)tlZ) L] (IQPL(J)l'i)

CPLIJ)n1,0eUL ,
ulis8gRT (LYY

1L8SERT(UL)

DCPeCPL (JYeCPUII)

WRITE (8,703) J,XCPLJY,YCP(J),ZEPCIY,UU,uL,EPICIY,CPLLIYOCP

1 CONTINUE

CrMpyYE NPAMAL FORCE COEFFICIENT 0N EACKH PANFL UF «ING AnD FLAPS

INTTTALTZE ARRAYS
$2 N0 53 Jei,MTUY
CXAL(J)=0,0
CYRL{J120,0
cZaL{J)m0,0
CYTLL(J)=D,0
CYTLR{JI=N,N
CITLL(J)mO,N
CITLR{JY=N,0
nuu:‘.ol(f&ﬂn-gﬂf;]
nn S5 Jsi,MTNT
SPNLS(CNNAL (JY¢CONRR (1) I8RUMAR=(J])
CZRLLJYBICPLCT)=CPHIJY) #8PNL
§5 CONTIMIF

5

-

LCP oTA

Lce e

LC® oar

LCP ARy

LCP 0A2

Lee cay
LCP ndu
LCP 0BS
LLP AR
LCP 087
ILCP nBA
1.C® Ko
LCP 090
LC® 09t

Lee 092
Lcp 093
LCP N9y
LCP nas
LCP 08y
LCP A9y
LC® nes
1LCP nas
1cp 100
LcP 101
(CcP 102
LCcP 108
ey 104
1CP 105
LCP 106
Lce 107
LCP Lon
IL.CP 109
LCP 14N
AL AN B Y
P 112
LCP 113
Lee 114
LCP 118
LCP 11a
Lee 117
LCP 118
LCP 119
LCP 120
1Lee 120
LCP 122
LCP 123
LCP 124
Lee 1?28
LCP 126
Lce 127
LCP 128
LCP 129
Lce 130
Lee 131
Lee 132
I.CP 133
LCcP 130
1CP 134
tCP 158
LCP 13?7
Ltee 134
t.CP 139
LCP 14n
LCP 141
1CP 142
LCP L4t
LCP tdd
LCP 1u%
LEP 1us
LCP 147
LCP LuA
LCP tue
I1L.CP 150
LCP 184
LeP 1852
ILLCP 133
LCP 154
1LcP 1S5S
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RETURN
END

SUBRNUTINE FORCES

THIS SUBROUTINE CALCULATEY THE SPANNISE LOAD NISTRIAUTIONS AND
THE FORCES AND MAMENTS' FROM THE FORCES ACTING NN THE VNRTEY
FILAMENTS

coMMNN

COMMON
CoMMAN
cOMMON
COMUaN
COMKON

STATEMENTS

JATAX/SINALF,CNSALF

/BLDAT/ XBL{2%0),YRL (2%0),2BL(250),TP8I(2%07,8=(250)

/7 WAGDAT/ Y(30),P8TwLE(30) )PSINTE(30Y,SPHIW,CPHTK, TPHIN
JINDEX/ Mk, 4w, MTOT,NCw1(30),IMAY,NFOEG(30),LASTF(30)

/ INDEXF/ NFREG,NFLAPS, IDFLAP(10,2),NCF (101, #8F(10),MF (103,

IHSTART(10),MEND(10),NFIEGF(10)

coMmMaN

/FLPDAT/ SDELXZ(10),COELXZ(10),YF(30,10),8PHIF {10y,

1CPHIF(10)

COMMON
cOMmON
COMMON
COxMaN

JFTLOATZ FTLARC250),FTILXL(250),FTLZR(250Y,FTL2L(250)
JREFOUA/ SSPAN,SREF ,REFL X", IM

/CHORDS/ CHRDLW(3C),CROOTF(10),CTIPF(10)
/VNRFUR/CXBL(2%0),CYBL(250),CZBL(250),LYTLLL{250),CYTLR(250)

s CITLLI2%0%,C2TLR(250)

COMNON

/JTLOAT/ XTER(SAY,XTEL(30),XTLR(250),YTLR(250),2TLR(250),

1 XTLL250), YTLL{250),27LL (250)

COMMQON
COMMAN
COMMDN

JFLAPLE/XWILEC10),¥YmILECIO)»ZwILECL10),SWPFLE(10)
/PRADAT/NPRESW,NPRESF(10),ELAREA(2%0),XLE(30)
/EBNL/ NPRINT,NJPNL,JPNL(30)

RIMENSINN STATEMENT

OIMENSION XC(20),PRES(20)

FORMAT

STATEMENTS

701 FORMAT(1HO,1%5%,39HAERADYNARIC LNOADING RESULTS FNR AL PHA =,F8,2,

1

SH nE

G.)

Y02 FORMAT(//30X, 20HREFERENCE QUANTITIES/23X,124WING SPAN, R, TX,UNAREA

16X, BHLENGTH/23X,3F 11 ,8)

703 FORMAT(//27X,27HSPANWISE (OAD DISTRIBUTINNS/22X3THNudnawasen LEFT
JWING PANEL Asanastwnns)

704 FORMAT(UOX,SHLOCAL /19 THSTATION,3X, THY/(R/2),3X,AHEHORD, C,2X,
LAIHENORYEC/(2#R), 64Xy SHCRORM, BXRHEA)

FORMAT(19XTS,F12,5,F11,4,F12,5,2F12,4)

FNRMAT (/22X 1001 1H#) , AX,6HREGION, 12,5K FLAP,I2,1Y,10(1H))

1

108
T08
707
r08
700
T10

T
1 LOCATIONS AT wHICH PNRCES ACT/20X,S2H(FLAP CONRDINATF SYSTEMS » F

FORMAT(///21X, UOHWTAG

ALNLE FORCE AND MOMENT COEFFIFLENTS)

FORMATI 29X, 24H(=ING CONRDINATE SYSTFHM))

FORMAT( 18X, 3HCNK ;9% 3L AW, 9%, INCLw, 9%, SHEDW, 9X, SHCMR)
FORMAT(9X,5F12,5)

FORMAT(//7/713%,794INDTVIDUAL FLAP FORCE AND MOMENT COEFFICIENTS AND FOR

QLAP LLTES IN XF,YF PLANE)/1X,1\"REGION FLAP,SY,SHCNF, TX, THXF{CNRY,
3SX, THYF(CNF Y, TX s SHEAF 7%, THYF(CAF ), TX, SHCYF, 7Y, THXF(CYF), 7X,3HCHR)
T12 FORMAT(1Y,14,15,8F12,5)
T1Y FORMAT(///10X,82HCOMPLETE CONFIGURATINN FNRCE AND MNMENY CUOEFPFICIE

1

NTSY

T4 FORMAT(IIX, 2HCM, 10X QU0 4, 10X, 2HCL, 102, 2HCN, 10X, 24CH, 6%, 1 GHCN/(CLAC
1

FORMAY(UX,6F12,5)

FORMAT(1H],54X,22HPRESSURE DISTRIBUTINNS/61X,9HDELTA P/RY

FORMAT(/SY,1001Re),1X,1SHLEFT WING PANFL,tX,10(1Ha))

FURMAT( /3%, THY/(B/21,2x,8%CHNaN, €)

FORMAT(R10,5,7X,U4X/C8,F9,5,9F10,5/30%,10F10,5)

FORMAT (21X, 10HDELTA P/N=,F9,5,9F10,5/30x, INFIN, %)

718
Tie
7Y
Tié
719
T20

Lee
Leep
LeP

FOR
FOR
(L]
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FQR
FOR
FOR
FOR
FOR
FOR
F0R
FOR
FOR
FOR
FOR
FOR
FoR
rom
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
FDR
FOR
FOR
FOR
FOR
FOR
r0q
FOR
FOR

FOR
FoR
FnNQ
FOR
roR
£0R
FOR
FNR
F{IR
FOR
FOR
Fae
K08
FNR

156
157
158

not
002
003
.
008
006
007
008
one
oto
o1
012
053
014
013
016
017
038
059
020
021
022
na2jy
024
028
02e
027
o2
029
03¢0
(33}
032
633
03q
a3s
038
03
n3s
n3e
040
04y
04
04y
o4y
(11
Ods
04y
ous
049
050
051
0s2
0%3
0Su
sy
056
057
nsA
059
a60
LIS}
0s2

L Xa)

aoo

anoa

721
102
72%
128

19¢

10

~

103

9

90

9

3

%

FOAUAT(IN )
FARMAT(/SY 100148, 10, 84FFGINY, 12,5~ FLAP, TP, 41X, 10(1He))
FORMAT (1w
FLRMAT

FORMAT (14X, UNCXBL,11Y,4HCYBRL ,BXSMCYTLL, TXSHECYTLR,
10Y, UHCZRL , BXSRCITLL , TXGNCZTLE ¥
CANGTANYA

DATA RTNN/S7,2957795/

MTIMESY

SPANEZ,De38PAN

SREF THESREF /(2,#5PAN)
MLFSASINISINALF)#RTUD

IF (NTIME,GT,1) wRITE (6,723)
WRITE (6,701) ALF

IR (NTTIHE,GT,1) wRITE (6,725)
WRITE(64702) SPAN,SREF,REFL
tF (NTIME,GT,1) GO Tn 9@

(JPNL(K) Ky, MIPNL )

DISTRIARUTE TRAILING LEG FNRCES BETWEEN ADJACENT WING PANELS

18a8E180

JBASE2eNCWI (1)

MSuNgMSWe)

DO 90 T=1,MSWM
NCWmNCHTI(])
NCW2ENCHI(I+1)

NTESNCH

IF (NCw{,GT,NCr2) NTEmNCH2
nH 9y Jx1,NTE

Ji{nIBASE1+J

J2ETBASER+d
CYSA(CYTLL(JII+CYTLR(J2))/2,0
CNAS(CZTLLIJ1)C2TLR(J2)) /72,0
CYTLL{JY1)=CYS
CYTLR(J2VuCYS
CZTLL(J1)mCNS
CITLR(J2)=CNS

CONTINUE
1HASEImIBASEL4NCwY
IBABE28TRASE24NCW2
CONTINIF

DISTRIBUTE TRAILING LEG FORCES HETAFEN ADJACENT FLAP PANELY
AND SET TRATLING LEG FORCES EWUAL TN ZERN AT FLAP EDGEY

IF (UFLAPS,ER,0) GO TN 99

NN 92 nai ,MFLAPS

MCE {xNCF (N)

FSwHEMSF (N)a]

JB EMSTART(N}el

1F (48wt GT,0) GO 10 Qu

NN 98 Jsy,mCFY

JBLEJR4J

C2TLROJBLYEO,D

CITLL(JBL)I®U,0

G0 Tn 92

LONTIMOE

DO 87 T®1,MSmM

0N 93 Jym1,NCFY

JALE IRe)

JRLZ2EJIRL «nCF 1

TF (T,GT, 1) G 11 9%
CITLL(JRLY®D,0

CITLR(JRLIED, O

CIZTLR(JIRL2)80,0

TF (1,60, M8+4) CZTLL(1BL2)E0,0
GO TN 96

TF (T,LT %5~M) LU Y1 9p
CZTLL(JRL2)=O,0

CONTINGE
CYSECCYTLL(JRLISCYTLR(JAL2Y1 /2,0
FRSRLZILLIIBLYSCITLRIRLP)IIZ2, D

CYTLLOJHI, Y=CYS
CYTLR(JRLAYuCYS
CITLL(JARL )YeCNS

(720X, 26HFIIRCER NATTTEDR FROM PANELS,10T5/4d0Y,1015/u8X,1015)

FoR
FNR
FOR
FCOR
FNR
FOR
DR
(21T
FOR
s0R
FOR
FN%
FOR
FOR
FOR
FOR
£ne
FOR
FOR
FQOR
FOR
FQOR
FOR
Fng
FOIR
FOR
FOR
L4
Foe
FOR
FOR
FOoR
(Y]
fOR
FoR
FOR
FQOR
FOR
FOR
FQOR
FOR
FoQ
FOR
FoR
FUR
roR
FOR
FNR
FliR
FOR

FOR.

FNR
fne
FNR
FOR
FOR
FOR
FOR
F0R
FOR
FOR
Fim
F1iR
FUR
roe
Fha
FOR
LOL)
Fua
Fne
FOR
FOR
FOR
FOR
FoR
FQR
FOR
FOR

0e3
164
085
Aok
o7
06R
069
n7n
oTy
are
0Ty
074
ars
Lh I
077
0718
are
nan
08y
na2
nay
8y
nas
088
687
AR
nae
290
LLT]
092
ng3
09u
0es
n9a
097
898
699
100
101
1ne
103
104
108
10
107
16K
108
11
1
112
113
114
118
118
117
114
119
120
121
122
tes
120
125
126
127
128
129
130
131
152
133
134
13%
136
137
138
{49
14n



18

oo o

oo

o0

oo

aocon

a3

L })

e
9

-

CZTLR(JIALPIACNY
COLTINGE
JABJREMERT
CONTINUE
CONTINYF
CONTTNYE

TF (NTINF LE,IY GN TQ 504

NMIT FNRCES NN SELECTED PANELS ACCORDING TD JPNL ARRAY

N0 $104 Juy,NIPNL
JBLEIPNL ()
CYBL(JALY0,0
CYRL(JAL)IEO,0
CInL(JBL)In0,0
CYTLL(JAL)RC,0
CYTLR(JALYEO, 0
CITLLIJIRL)NU,0
CITLR(JB] InO,0
CONTINGE

CALCULATE wING LOADS

wRITE (6,703)
WRITE(e,704)
CONESREFTB/{2,eCPHIN)

LNNP OVER CHORDSISE RNwS

pLLE] 21

N0 1 Te2,ImAX
cYsso,

LT ]

Ca8n0,0
YEOTu(Y(T)eY(Iwl))/{2,088PAN)
nBTATHTet
CHLOCBCHRDL WINSTATY

LODP NYER AREA ELEMENTS IN ROW

NCWWRNCW] (NBTAT)

0D 2 4wy ,NCYM

JIsIBASESK
CYARCYSOCYHLUJI)I¢0,Se(CYTLL(JIISCYTLR(II))
CNIBCNSOCIAL(JJI 40,5 (CITLLIJIISC2TLR(IIY)
CAIRCAS+CYBL(IJ)

CONTINUE

TARCON/SW(JJ)

CYSmYAACYY

CN8mCNARTA

CMORMECNSACPHTIaeCYSagPHIN

JRASEMIBASE+NCWN

CNECNUNMS2  088PAN/CHLOC

CASBCARRTAR, 008PAN/LHLAC

WRITE(6,705) NBTAT,YANT,CHLNC,CAORM,CN ,CAS

CALCULATE FLAP LDADS
LODP NVER FLAPS

TFENELAPS, EQ,N) 60 TP 50
DN 20 N3{,NFLAPS
wRITE(6,706) INDFLAP(N,Y),T0FLAPIN,2)
WRITE (6,704)
NCFFaNCF (N}
CPHIFFRCPRIF(N)
SPHIFFRAPHIF (N}
CANBSREFTH/2,0
TEHEMSF (N) o
CRONTELRNNTE (N)
DCHOANBCHRANTeCTIPF (&)
JBLBMEND{NY

YDTRADRYTLL (JHL)
YINBRNEYF (1,8}

FSPANRY INHRNeYQTBRD
JBLEMSTART(N) et

FNR
[1])
Foa
Fia
FOR
FOR
Foe
FOR
FOR
FOR
FOR
QR
Far
FoR
FoR
FOR
FOR
FOm
FOR
roe
FOR
me
For
FoR
ron
Fom
FOR
FOR
LL]
FOR
FoR
FuR
rFoR
rFon
FOR
FOR
R
FUR
R
rOR
FOR
FOR
FOR
FOR
FOR
FOR
FOR
rOR
FoR
FOR
FOR
FOR
FOR
FoR
FORr
FOR
L]
FOR
FOR
FNR
FOR
Foe
FOR
FNR
FNR
FOR
FOR
FnR
FuR
FOR
FOR
FOR
FQoR
FR
Fne
FnR
Foe

1ut
142
143
16y
149
14s
1a7
148
1a¢
150
15

153
154
158
156
187
158
159
160
161
162
163
164
168
i 1)
187
108
169
170
171
172
173

178
178
177
178
179
180
181
182
183
184
185

187
188
189
199
194
192
193
194
198
196
197
198
199
200
201

203
204
20%
206
207
208
209
210
211
212
213
214
218
216
217

coan

ona

LY

oo

LI X

>

30
20

So

60

LINP NVER CHNUNATSE RNeg v THIS FLAP

nN 3o Ye2, 1Fm

H8TATRTe
VBDT-(VF(I.\)QVF(NSVAY,N)]/(g.'ssv‘n)
CHLNCSCRANT S (YRAT#83PANSYINBRD) aDCH IRDN/FRPAN
CY3so0,0
cnSan, 0

Casan, o

LUNP AVER AREA ELEMENTS It TW]S MNm

00 ub Jut,NCFF
JALEH e
CYSBCYSeCYHL(JBLI®N, ™ (CYTLL (JBL)SCYTLR(JALYY
CMSBENRGLTAL(JAL)#7, e (C2TLL(JRLISCZTLR(JBLY)
CASsCAS & CYBL(JBL)
CONTINUE
TARCivi/8wtJaL)
CYSavaeCys
CNImTARCNS
CNORYACNSSCPHTIFEICYSasPHIFP
CHECNIRUS2 Oa8PAN/CRLNC
CASECASeTA®2 DaSPAN/CHLAL
WRITE(&,705) NSTAT,YBNT,CHLNC,CNDRM,EN ,CAS
CONYINUE

CALCULATE wING FORCES AND MUMENTS

CNwm0 0 .
Canw0,0
CHus0,0
00 60 Jey,vw
CARLwaCXAL (J)

CIRL~nCZRAL(J)

CITLRWECZTLR(SY

C2TLLweC2TLL(JY :

1F (JLENCSI(1)) CLTL R>20,0

CAwWECAmeC XRL W

CNWECAR4CZBLN¢CZTLRRSCZTLL™

CHMBCHNG (XRL(JY XM YaC2BL a0 (2BLIJIe2M) oCXBL e (FTLAR (N oXM) 02 TLAN
1 o (FTLYL{T)mXuyaCZTLLY

CONTINUE
Chwn2 alhW

CHmad oCPW/REFL
CLANCNReCNSALFaCAXSSINALF
CRamCunaSIVALFeCAmaCORALF

wRITE (6,707)

wRITE (&,708)

“RITE (6,709)

#RITECE,710) CNW,CAM,CLY ,CO=,CMw
CLTaCLW

CDTeCNw

CHTaCYN

CALCULATF FLAR FORCE anh MOMENTS
IF(NFLAPS,EY,0) GO TQ gna

LONP NvER FLAPY

“RITE (8,711)
DN 70 mat,wFLAPS
CNFaOn

caFan,g

CYFa0,0

CHFRO,0
CHMYNFRO,0
C¥YNFRN, G
CrZarmo, ¢
CHZYFR0,0
MCFFRUCF(N)

HY mHSTART (M)
“E  mMEMPIN)
COXZeCPELXZ(N)
80X2e30kL X2 (%)
YulzxwiLE{v)

Fne
FQo
FOR
FNR
Fo
E0R
F0e
ENR
L
FNR
suR
FoR
Fne
foe
snp
FOR
FOR
FNR
FOR
FDR
FOR
Foe
Fue
Foa
FOR
FOR
FOQ
FOR
FOR
FiR
FUR
FOw
LSL]
FOR
LT
Foe
Fur
FOR
£NR
Fno
FAR
FOR
R
R
£na
FOw
FnQ
FOR
FOR
Fie
FOe
FNR
Fng

21
tL
22

221

222
203
22w
228
226
227
2R
229
23¢
2

232
233
2%¢
235
236
23r
238
239
2urn
L3}
242
2u3
Pus
24§
2un
2u7
2un
249
260
2%

252
253
254
258
256
257
258
259
260
261
282
263
264
26%
266
287
26K
289
270
N

272
273
274
271%
27s
217
278
219
28n

28

22
283
284

285
288
287
2AR
2R9
299
291

292
293
294

29s



4]

ocon

=3

YoLuvaTLE (M)

oL wZwILF (M)

CPHIFFRCPHIF (N)
SPHIFFESPHIF ()
3P80a3PHTFFuSDXZ
BPCORIPHIFFaCDYT
TPSILESTAN(S=PFLE(NY)
CPSILERCOS(IWPFLE(N))
CAPNECASALF#COXI=8INALF#30XT
S4PNRSINALF #CNXZ4CONALFeSP X2

LNDP NVER v IRTICES TN THIS FLAP

DO 80 JuM§,“E

CXRLFRCXAL(S)

CYBLFaCYAL(S)

CIBLFRCZAL(J)

CITLRFSCZTLR()Y

CZTLLFeCZTLL(J)Y

CYTLRFECYTLR(JY

CYTLLFCYTLL(JY

KaJeMS4t

IF (K,GY NCFF,0R YF({1,M),NEL0,0) GU TN 8)
CZTLRFEO0,D

CYTLRFS0,0

CONTINUE

OXWBLAXBL(J)oXwl

NYRBLIYRL (J)wYul

DINALSZAL(J)=Zwl

DXWTLRZFTLXQ(J)XWL

DYWTLROYTLR(J)wYAlL

DInTLREFTLZR(JYmINL

DXWTLLAFTLXL (J) wXwL

PYNTLLBYTLL(J)eYW]

DINTLLEFTLIL(Jye2wy

DXFBLENXWAL«CDNZoDZRAL #3DXZ
DYFRLaDYwRL#CPHIFF40XwRL3PSD+DZWBL 4 SPCD
OXFTLRaDXwTLReCNXZwDZnT Ra8DX2
DYFTLRANYWTLRACPHIFF4NXW T RaSPENeD2ZETLReSPCH
OXFYLLROXNTLL#COXZDZwTLL28DX2Z
OYFILLANYTLLACPRIFF4DXnTLL*SPSN402aTL L #8PCD
CNFBLACZBLFeCPHIFF4CYRALESSPHIFF
CYPBLRCYRLFwCPUIFFaCZALF RSPHIFF
CNFTLRSCZTLRFACPHIFF4CYTLRE®SPHIRF
CYFTLRECYTLRF«CPHIFFaf 2 TLRF4SPHIFF
CNFTLLOCZYLLFCPHIFFeCYTLLFaIPHIFF
CYPYLLRCYTLLFwCPHIFFaLITLLFu8PNIFF

CAFRCAS¢CYHLF

CNFECNFSCNFBLACNFTLReENFTLL
CYFRCYFeCYFBLSCYFTLRCYSTLL
CMANFACHXNF¢DYFRLaCNFALIDYFTLRWCNFTLR4DYFTLL «CNFTLL
CHMYNERCMYNS 4DXFRLACNFALSDXFYL PRCNFTLR4DXFTLL4CNETLL
CMZAFRCHMZAF+DYFBLACXBLF

CHZYFRCMZYF4DXFBLACYFRL $DOXFTLRRCYFTLRSDYFTLL#CYFTLL
CMFACHMF e (XBL(J)oXH) s (CZALF#CDXZaCXBLF 480X2)n{ZRL (JYu2M)
1 #(CZALF«3NAZ+CXBLEALCNXZ)

CHERCHF S (FTLAR(J)mx M) aCZTLRF4COXZ(FTLZR(J)wZHY«CITLRFa50XZ
CHFRCHI S {FTLYL (J)=XM) @CZTLLFeCDXZw(FTLIL (I o2 MIRC2TLLFaSDX2
CONTTINUF

CNFFaCNFACPHIFFoCYFaARPHIFF

CLFUCNFF&CAPDeCAF 4 8ARD

COFRCNEFaSARDSCAF#CAPD

XFCNFR99Q,099

YFCNF2999,999

YFLAF8990,999

XFCYFR999,999

TF (CHF NE, 0,0) XFCNFRCHYMP/ONF

1F (CNF,NF,0,0) YFCNFRCHXNF/CAF

15 (CAF NE, N,0) YFCAFRCHMZAF/CAF

1F (CYF,ME,0,0) XFCYFaCMIYF/CYE

CHFECNF# (XFCNFaYFCNF o TPSTLE) 0 CPOTLE/REFL
CNFRCUF/REFL

WRITE (b6,712) IDFLAP(N,1),I0FLAP(N,2),CNF,XFCVF,YFCNF,CAF, YFCAF,
ICYF,XFCYF,CHF

CLTSCLTe2,4CLF

CDTUCDT+2,#CODF

CrTIacrTe2 wlHp

70 CONTINUE

FNR
FOR
FNR
rne
FOR
FOR
FOR
FOR
fOR
FOR
£ne
FOR
FOR
Lot
FoR
FOR
FOR
FoR
FOR
roR
FOR
FOR
LGL]
FOR
FQR
FOR
¥oR
FOR
FOR
FoR
ron
FQR
FOR
FOR
[BL]
FQOR
¥R
FOR
¥0R
FoR
¥OR
FOR
¥OR
FOR
FOR
FOR
¥OR
FoR
woR
FUR
FOR
FOR
roR
(L)
FOR
FOR
FOR
F0Q
DR
¥OR
FuR
FOR
FUR
FOR
FOR
FOR

FOR

FOR
FoR

ENg

FOR

FOR

FOR

FOR

FNR

FoR

FiR

FOR

29
297
298
299
3on
301

168
369
370
371
372
373

oo

coon

oo

onao

,0 oo0o

100

797
798
799

i
5600

1
$02

501
508

210

2ne

L1

CALCULATE CNUPLETE CONFIGURATINS FORCES ARG MNMENTY

«RITECE,TL3)

APITE (h,708)

WRITE (6,718)

CrTHCLT#CNSALFeCDTaSINALF

CATBCDTACNSALFeCLT#SINALF

cOrL8s0,0

IF (CLT,NELO,0) COCLORCNT/(CLTeCLT)

"RITF(6,715) CNT,CAT,CLT,CLOT,C™T,CDLCLY

1F (NPRINT,LE,1) GO TP 508

1F (NTTHE,GT,1) GO 1D 505

sxnee DERUG ewnve

FNRMAT (1w )

FORMAT (1M],10%,27HSUMMARY NF FONCE COMPANENTS )

FORMAT (15,5%,1PE12,4,2(3%,3E12,4))

wRITE (6,798)

wRITE (6,797)

wRITE (5,795)

00 500 Jz],4w

WRITE (6,799) JoCXBLEIY,CYBLCI)ZCYTLL{I),CYTLRLIY,
CZBLLI)SCZTLLLD) L CTTLR(D)

CONTINDE

1F (NFLUPS,LE,n) GO TO 505

OC 501 NE1,NFLAPS

wRITE (8,797)

J5aM3TART(N)

JEWHEND (N ’

b0 502 JsJS,JF

*RITE (6,799) J,CXBL(J),CYBLEJI,CYTLLEIY,CYTLR (),
CZRLLJIPCITLL(J),EZTLRIIY

CONTYINUE

CONTINUE

CONTINUE

tweex DERUG wawnad

CALCULATE PRESSURE DISTRIAUTINNS

THEAD=®D
1F (NTIME,GY,1) RETURN

wING PRFSSURE PISTRIBUTION

TF (MPRESw,EG,0) GN Tn 300
WRITE (6,716)

THEADNY

wRITE (6,717)

wRITE (6,718)

LONP NVER CHURDWISE Riw§

TRASERO

00 200 Te2,Imay

IVEIw}
YANTE(Y(T1Y4Y(IM))/(2,nu88PaN)
CHLOCACHRDL (M)
YLEFS(YLECIYexLEC(IM)) /2,0
NCuwsNCwTI(I™)

BN 219 Xei,%Cww

JIRTBASEeK

XC(XAVB(XLEEwXBL (JJ})/CHINC
CNSRCZAL(JIICCZTLR(IIISCZTLL(ID)
CYSBCYRL(JIISCYTLREJIVSCYTLL(JIY
CANORMECASe(PHIAsCYSwSONT
PRES(K)YNCNORHEIREF JELAREA (D))
CONTINUE

wRITE (6,719) YRUT,CHLNC, (XC(J),Jo1.NCww)
WRITE (6,720) (PRES(JY,J81,ACan)
“RITE (h,721)

TRASERTAASE #NCwn

CONTINUF

FLAP PRESSURE NISTRIBITINNG
1F (NFLAPS,EQ,0) GN Tn 350

LONP NVER FLAPS

FOR
FOR
Fng
(L]
e
FnR
tho
ron
FOR
ron
FoR
09
OR

RegkkNoanedF{IR

«FUR
*FQOR
¥R
«Fna
L L
«FR
«FUR
«FOR
«FQR
*FNQ
«FUR
*FOR
*FOR
«FDR
#F(IR
«FNR
«EQR
*FO]
«FVR
aFQR
*FOR
anteaannnaF(IR
FOR
Fnr
FOR
FOR
ron
Fiq
FUR
FOR
FDR
131
roR
OR
RrOR
EnR
FDR
Fiw
LIAl]
FOR
Fun
FNg
FUR
FDR
rnQ
FuiR
Fha
FnR
FDOR
FOR
FNR
rie
FOR
Fow
FOR
FOR
FoR
FOR
na
DR
FOR
FoR
L)
FNa

374
378
376
317
378
379
380
L1}
3a3
ALH
384
185
b LLY
a7
384
389
390
391
92
393
594
395
396
3197
LL0]
3109
qaon
any
ap2
403
unu
uons
une
an?
una
409
ayn
o1y
412
613
uta
s
ule
urr
1A
ui9
u20
62t
u22
was
a4
u2s
u2b
u2?
u2r
u29
usn
3
432
43y
“3a
435
u3s
a3?
[R1)
489
uan
441
qaue
[T’} }
ey
4us
Guy
(T34
qun
que
qSy
459
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]

FNR 452

ROMMAN ZBLVERGZX1a V1,710 K20¥2, 229 TP YP 2P Fit PV, FaphX, A2 :EL 22;
B0 310 Nai,NFLAPS :g: ";: chuMah /RSTuE/ CIR(250),UET (2501, VET(250),«K1(250) v:t n;‘
0) 6N Th 310 4 cuMas sTaLeRNE, TUL
TE (uPRLIE(),EQ,0) G0 TD FOR uss CUMMPN /HDIFF/ *IDF,TOF(10) veL o2
1F (THEADR,EQ,1) YOR 46 ' s VEL 025
“RITE (8)718) FOR s AL VEL 02»
cOMMAN ZFTLVZ & :
{HEAD®Y FOR VEL 027
320 WRITE (6,722) IDFLARCN,13,10FLAP(N,2) 'g. ::: c VEL 028
WRITE (4,718) ¥0R 480 ::::: VEL 2%
NCFFanCF(N) FOR 461 10072 VEL 038
FNCFFoNCFF FOR Go2 UPED, 0 vEL 03}
o s e
8J FOR bl vEL
L} xClJ);::J;0;75”'“C" FoR 488 ;::géfo veL 034
Fuan (3R] vEL 015
h-mvmm-vr;;::.u: :g: ::‘; . NYTLFaf vc'C 0¥
YINNRDRYP (1,N)/F R a68 vEL n37
cnnm-cnon"w)"”“, :gn u:O ¢ 15 (NFRCLGT,0) WETURM VEl N3
HARDERCRNOTCT . Fi, 039
ggunsn"(")-l :g: i ¢ TWFLUENCE UF w146 VIRTICES ae LNUP NVFR CHORNSTSE ROnS v nia
CPERCPHIF(N) nr 4t ¢ vFL ady
For o73 ertevestatin
.
WpROWISE ACNS FOR 474 Af tURD VEL 43
* LOOP QVER CHORD YOR 478 AFTVaD VEL 0Oud
- FOR 476 NI TR VEL A4S
-g:_;’: 1ad,d FOR 77 1P (NAFT,£0,0) GO TQ 133 VEL 0dA
YEOTa{CYFCToH) o YE (TN NY)/2,0)/88PAN Fon ume TP (NAFT ED,1) GO T 131 v
YFSuYROTASSPAN/FOPANSYINERD ¢
CHLOCACRODTYFY #DCHORD pratiad] ¢ INFLUENCE UF FINLTE LENGTH WAKE PLECEN REMIMH TWIS ROW VEL Den
D0 340 Xmi NCPE FOR 182 VEL 0§
JBLBJLe1 ¥OR 483 NAFTaRMARTal VEL oo2
CNSRCIAL (JBLYSCZTLLEIBL C2TLR(JIBL) T 0 130 1a8R1,NAFTH VEL 083
YSBCYBL(JIBL)PCYTLL (JBLISCYTLR(JIBL) XIBXWKRW(18m,148)
gunnﬁ-cns-clncvs'l" :3: 3:2 YimYwkRe (13w, 143} VEC o
PRES (K3 CHORHaJREF ZEL AREA CJBL) ZiaZkAn (T84, 148) VEL 255
cnstguu! FOR 487 1i8P1ASs] VEL 054
e WRITE (6,719) YBOT,CHLOC, CXC(J),sJ81,NCFRY :g: ::: X2EXWKRA {185, 148P) ::' :gz
$RITE (6,720) (PRES(JY In1(NCFF) ¥0R 490 va-vwn-(n'nua:) v:t e
WRITE (0,721) FOR 491 A S VEL 080
330 CONTINUE FOR 492 AFTUBAFTH+FD VEL b1
310 cg:“:gg FOR 393 AFTVRAFTVARV vEL Ne2
e c!‘ (NJPNL ,E0,0) RETURN FOR 494 AFTWRAFTwaF w VEL 083
1 o£0. ¥OR 498 ) VEL Nhu
NTIHES? FOR 496 b T vEL ey
10 10 N . .
::o 0 162 FOR 497 TINZWKLW(TSY,1A8) VEL 0hb
X2RAWKL w{I8%,1A88) VEL 0b7
v2avuKn(13%,TAP) VEL naA-
Z2R2NKL (187, 1458) VEL m
APTURAF TueFU L
AFTVAAFTVaFV VEL 72
AFTwEAF Thefn vFL n'Il!
130 CONTINUE :Et g:;
c
[ INFLUENCE [:F SEMI®INPINTITE TRAILING LPGS 1IN LANT AFY BLaP v;_:: :;:
¢ v
131 COANTINUE vEL 0TA
SURRQUTINF VELIUMIXX,YY,22) VEL 001 LESLASTE(18~) VEL 079
vEL 002 ENELXZ(LE) vEL 080
- CALCULATES VELDCITIES OUE TO VORTICES AND THFIR wAKES AT VEL 003 AZRSDELXZ(LF) vEL A1
A FIELOPNINT (XX, YY,27) :Et :g‘; XIRXAKRLF[8a,nab 1) :E:- g:g
. YigYuXRu(]Sn,NAFT) o
COMMAN STATEMENTS VEL 00b ZIRZUKRU ISR, NaFT) vil A8u
) vEL nay tE {NIPF,LE,0) GG TV 231 VEL 0RS
COMMON / WNGDAT/ Y(301,P1nlE(30),PSIWTEC30Y,8PHIW, PH]IW, TPH]N VvEL 008 [ CORRECT PNSITION OF WING TRAILING LEGS AT FLAP EOGES VEL a8s
COMMON ZINDEX/ Y%, MW, MTOT,NCRI(30), [MAX,NFOEG(I0),LASTF(30) VEL 009 nh 232 Ja1,NINF VEL 0B?
CNNMAN /TLDOAT/Z XTERC30),XTEL(30),XTLR(250),YTLR(230),2TLR(250), VEL 010 KEIDF (J) VEL nA8
1 OXTLL(250), YTLL(250),27LL(250) VEL 011 PYR{YteY(K))Ae2 viL 0RO
COMMON /7 TNDEXB/ NEREG,MELAPS, INFLAP(10,2),.CK110),MSF(10),#F(10), VEL 012 YE (DY.LE,THLY RN T11 335 VEL 9n
IRSYART(10),“ENDC10Y o NESEGF (10) VEL 013 232 CANTIMUE vEL 291
caMunN ZFLPDAT/ SDELXZ{10),CDELXZIN),YE(30,10),3¥n1F(10), VEL 014 [ TIFITI VEL 092
1CPRIF(10Y vEL 015 235 drzai,n VEL 093
COMMON /wKDATH/ XAKRW(30¢3), YoRQu(30,3), ZrkANLE0, 30, ¥9KLaL30,3),  VEL Ots A2za, b VEL A9y
1VeKw(30,3), 29K ~130,1) . VEL 017 231 CAATINUE VEL 095
COMMOY /wKNATF/ XwARF(30,2,10) ) YwKRF(3N,2,10),24KRFr30,2,10), VEL 018 I VEL AQh
LXWKLFE30,20100, YwhLF (30,2,10),Z+KLFL3N,2,10Y VEL 019 CALL SIVF VEL 97
CRMMOY /RVELS/UP, VP, 2P + VEL 829

AFTUBAFTUeFU VEL 098



LY

oo

aonoo

ooon

242
s
24

133

AFTYRAFTVeFV

AFTRAF ThoFl

XIBXWK| w(T8w,NAFT)
YimYwx| w (18w, MAFT)
LimZwkiw(18w,NAFT)

IF (NIDF LE,0) GO TO 24!
CORRECT POSITION OF wING TRAILING LEGS AT FLAP EDGFS
AXBeCDELXZ(LF)
AIBSDELXZ(LF)

BN 242 Jmt,NIOF

«=fOF L))

DYB(YiwyY(N))aw2

IF (DY, LE,TIL) GD TO 24%

CONTINUE

GO TN 243

AXmeot , 0

Alm0,0

CONTINUE

CALL S1vF
AFTURARTU+FY
APTYRAFTVFV
AFTWRAFTwoFu
CONTINUE

LONP OVER VURTICES IN THIS WING CHURDWISE ROW

NCWCENCWI(19w)
00 150 JCwal,NCnC

INFLUENCE OF BOUND LEG

INIBASE«ICH
X18XTLLLT)
YimYTLL(Y)
TimZTLLLYY
X2m¥TLR(1)
Y2uYTLR(1)
I282TLRIT)
CALL FLVF
cusFU

cverFy

Cvafw
IF(NAFT NE,O0) GO TN 1498

ND FLAPS BEHIND TH1S ROW, COMPUTE THE INFLUENCE OF INFINITE

TRATLING LEGS IN WING PLANE

AXE=t 0
Alw0,0
CALL 8IvF
CUsCu+FU
CValvsry
CwnCwWeFR
Ximx2
Yiey2
21a22
CALL SIVF
CusCueFy
cvaCysFyV
Coalhafw
GO T0 147

THERE ARE FLAPS BEMINN THIB ROW, COMPUTE INFLUENCE DF
FINITE TRATLING LEGS Tm wING PLAMNE

YieXTLR(1)
YISYTLR(TY
TiaZTiR(D)
A2BXAKDW(I8n,1)
Y2RYukRW(T8%,1)
Z2wZwxRu (18,1}
CALL FLVF
cusCliery
CvaCvery
CanCuwoFw
XIBXTLL(D)

VEL
VEL
vEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
vEI
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
vEL
vEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
vEL
VEL
VEL
veL
VEL
vEL
VEL
VEL
VEL
VEL
VEL
vEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
vEL
VEL
vEL
VEL
VEL
vEL
VEL
VEL
VEL
VEL
VEL
vEL
vEL
VEL
VEL
VEL
VEL
vEL
VEL
VEL
VEL
VEL
VEL
VEL

099
100
10y
102
103
104
108
106
107
108
109
19
111

112
113
114
1158
116
117
118
119
120
121

122

124
125
126
127

129
130
131
132
133
134
138
134
137
138
139
140
143
142
1ay
144
148
106
147
148
1ue
150
154
152
153
154
155
156
157
158
189
160
161

162
163
164
168
168
167
16A
169
1708
171

172
173
174
178

oo

oo

oao

con

147

180
200

210

YizYTILLIT)
ZieZTLL ()
APRYX WKL w(I8rp 1)
Y2RYWKLA (T8~ 1)
Z28ZwKL w (18w, 1)
CALL FLVF
CuzCluefu
CvaCvefyv
CralueFu
CuRCU®AFTY
CVRCV#AFTY
CASCrROAFTw
vSeC1R(l)
UPILUP+LUave
VPaVReLVavh
wPEWReCwaVE
CONTINUE
THASENTRASE +NCWE

INFLUENCE ()F FLAP VURTICES =e LNOP I'VER FLAPS

TFINFLAPS ,EG,.0) RETURN
DO 300 IFL81.NFLAPS
NCFFuNCF(TFL)

HMSFFauSF (IFL)
COX2mCNELXZLIFL)Y
SOXZu8DELXZCIFL)
NAFTanFSEGF (IFL)
TBASEaHSTART(IFL)

LNOP NVER CHURDWISE ROwY NF VARTICES NN THTS FLAP

00 250 IS4mi,MSFF
AFTURD O

AFTVE0,0

AFTwe0,0

TF{NAFT EG,0) 6O TO 212
TF(NAFTY ER,1) GND TO 210

INFLUENCE OF FIYITE TRAILING LEGS I FIRSY FLAP AFY (F TW]® ONE

X1WXWKRF (18%, 34 1FL)
YIRYWKRF (18%,1,1FL)
Z1aIwKRF(18w,1,1FL)Y
Y2uXuKRF (18442, TFLY
Y2RYuKRF (18+,2,1FL)
Z28ZWKRF(18%,2,1FL)
CALL FLVF
AFTURAFTUFU
AFTVEARTVSFY
AFTHRAFTueFW
Y1eXukLF{18W,1,1FL)
YIsYwii F{18m,1,1FL)
ZImIwkLF (18w, ), 1FLY
¥2uXwx| F(I8+,2,1FL)
Y2myYuwk| F(I8w,2,1FL)
Z2mZuk | F(18452,1FL)
CALL FLVF
AFTURBAFTUSFU
AFTVEAFTvak v
AFTWEAF TanFo

CONTRIBUTTION OF SEMISINFIMITE TRAILING LEGS Tn SECOND FLAP

XTEXwKRF (T8 ) NAFT, TFLY
YISYuKAF (I8~ HaF T, IFLY
ZisZWKRF(18%,NAFT,1FL)
NFRTFLaNAFTY
AAmeCPELXZ(NF)Y
AZEIDE X T (NF)

rALL STVF

AFTURAL TUSFU

AFTVEAF TVaFV

AFTWEAF TeaF»>
A1mUmKLF(Igu,vaFT, TFLY
VIZYWKLF (18%,NAF T, 1R
Z12WxLF 184y NAF T TFLY
CALL StvF

VEI,
VEL
VEL
VEL
VEL
VEL
VEL
vEL
vEL
vEL
VEL
vEL
vEL
VEL
VEL
VEL
VEL
vEL
VEY
vEL
VEL
vEL
vEL
VEL
vEL
VEL
vEL
VEL
vEL
VEL
VEL
VEL
vEL
vEL
VEL
vEL
VEL
VEL
VEL
vEL
VEL
VEL
VFL
VEL
vEL
VEL
VEL
VEL
VEL
vEL
VEL
VEL
vEL
VEL
VE(,
VEL
vEl
vEL
vEL
vEL
vEL
VEL
VEL
VE{.
vEL
VEL
VEL
VEL
vEL
VF(
VEL
VEL
VEL
VEL
vEL
viL
vEL
vEL

17e
177
178
179
180
18¢
182
183
184
18§
186
147
128
1hQ
190
19%
192
193
194
195
194
197
194
199
2008
2n
202
203
ELT
20%
206
2017
208
209
210
2191
212
21¢
214
215
21n
217
214
219
22n
22t
222
22%
224
225
226
227
228
229
21n
28t
237
233
2%4
23
256
237
EAL
239
260
Ady
242
2wl
244
245
ELT
247
208
2u9
250
251
252
25%
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220
250
300

APTURAFTUSFU
AFTVRARTYFY
AFTRRAF TneF W

LOGP NVER VORTICES IN THIS CKORNKISE ROW

CONTINLE
TISIBASE«(]1Sne))snCFFa]
PO 220 ICwmi,NCFF

INFLUENCE OF BOUND LEG

T#1TeICw
XimxTLL(T)
YieYTLL(])
TimZTLL(T)
ATAXTLR(Y)
Y2sYTLR(1)
ZERITLR(I)
CALL FLYVF
Cusfu
cvary
cumEN
IFINAFT,NE,0) GO TD 218

NO FLAPS BEMIND THIS NNE,
TRAILING LEGS IN TWE PLANE OF THIS FLAP

AXBuCDXZ
[¥13.0344
CALL BIVF
cusCUsPU
CvaCveFv
CraCuefu
ximxp
Yinve
11a22
CALL 3IVF
clusCys=ry
CVntvefy
(4114117 ]
60 T0 216

TMERE ARE FLAPY BEWIND THIS ONE,
FINITE TRAILING LEGS IN THIS FLAP

CONPUTE INFLUENCE OF

XtaxXTLR(1)
YisYTLR(I)
ZieZTLR(])
X2MXWKRE (8%, 1,1FL)
YRRYWKAF (18w, 1,3FL)
Z2NTWKRFCISW,1,IFL)
CALL PLYF

CUsCUsFU

CVuCyery

CHatueFw

X{axTLLLIY
YimyYTLL(])
ZISZTLLLD)
X2aYwK| P (18w%,1,IFL)
v2aywx | F(18%,1,IFL)
Z2uZNKLFCI87,1,1FL)
CALL FLVF -
cHaCu=Fii

CVvaCyeFy

CwRCWaFW
CURCU+APTY
CVaCV4AFTY
CwaluedPTh
vaaCiR(ly
UPBUP+CIIaVE
VPRVP4CVaVE
wPEWPICWaVE
CONTINUE

CONTINUE

NVTLERD

RETURN

END

COMPUTE INFLUENCE NF SEMIeINFINITE

VEL
vEL
VEL
VEL
vEL
vEL
VEL
VEL
vEL
vEL
VEL
VEL
VEL
VEL
vEL
vEL
VEL
vEL
VEL
VEL
VEL
VEL
vEL
vEL
VEL
VEL
vEL
VEL
vEL
vE|
vEL
vEL
VEL
VEL
vEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
vEL
VEL
VEL
vEL
vEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
vEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL

OO0 aANEN0OAN0ONOAO0Oa0

SUBROUTINE JET (NP, XP,YP,ZR,UP,¥P,nB KTINF)

1188

VERSION, JET 18 REPRESENTED RY A SFRTFS OF NUADRILATERAL
VORTEX RINMGS, LYING NN A PREACRIBED PATH,

PARALLEL T wING AND FLAP UPPER SURFACE

ALL FIELE PDIMT CUORDINATES ARE INPUT IN THF wING SYSTEM anD
TRANSFNRMED TO THE ENGINE SYSTEM FNR CALCULATIUNS

JET CENTERLINE CONROIMATES ARE INPUT IN ENGINE SYSTES

ALL NUTPUT 18 IN THE WING SYBATEM

NCRCT s f CORRLCY FIELD POINT PNRITIN:S
MITH RESPECT TO VORTEX RINGS
NCRCT w § 00 NOT CORRECT FIELD PDINT POSITINNS
NTIME 8 0 INPUT AND PRINT INITIAL JET PARAMELTERS

NTIME ,GT, ©  PRINT JET PARAMETERS AWD CALCULATE
INQUCED VELACTTIES
IF CFX 3 {,0, PRINT JET PARAMETERY
CINDUCED VELNCITIES INPUT)
CALCULATE INDUCED VELOCITIES FADM
PREVIONSLY DESCRIBED JETS e NO QUTPYT
NVLP ® NUMBRER OF LATTICE ELEMENY CONTROL PDINTS
AT WHICH NN JEY VELOCITIFS ARE TD AE
COMPUTED  (NVLP,LE,100)
CFK,67,0,0 PRINT INPUT JET PARAMETERS AND
SET UP NPTJ(w,e) ARRAY

NTIME LT, 0

OPTIQNAL OUTRUT ,,

JPRINT 8 ef HINI#UM QUTPUT
JPRINT 8 ¢ NO OPTINNAL nuteuT
JPRINT ® INDIVIOUAL JET INOUCED VELNCITIES

DIMENSION TITLE(8), PJET(R),XP(250),YP(250),10(250),
2
3

COMMON

APRC250), YPR(250),ZPR(250),U(280),v(250),w(250),
UPL250),vP(250),wP(250),CT(2)

/XYICLZ NJET,NCYL(2),XQ(2)YR(2),20(2),GA4vJ(2),N8(2),

1 RHO(2) ,CMUCR) S XCLR(2,25)0 YCLRC?,2%),2CLR(2,25), THETAL2,25),
4

3
coMMaN
1

700
701
r02
703
104
708
Toa
1
707
WL

comunN
COMMON
COMMON
COMMDN
cOMMON

FORMAY
FORMAT
FORKAT
FORMAT
FORMHAT
FORMAY
FORMAT

FORMAT
FRHATY

SCLR(2,25),MJE7(2,25),BIET12,28),D8FALTLR2,29),
UCL(2,25), VCL(2,25), WwCL(2,2%), CFJ,CPK

FCLDAT/ NS8(R),83(2,11),%83(2,11),Y88¢2,11),288(2,11),
TS9(2,11),R89(2,11),488(2,11),X8N(2,11),Y8N(2,11),
TIN(Z, 11, X8T(2,11),YETL2,111,287(R2,11),088(2,11)

/CORNER/ XCRG(4),YCRQ(4),ZCRALH)

/PIDAT/ NPTJ{2,2503,NCRCT

/VLDAT/ NYLP,NVL{101)

INFJCLZ NEJ,NFIN(3)

/REFQUA/ SSPAN,SREF,REFL (XM, 2M

(8F10,5)

(1615%)

(8410)

(10x,8410)

C1H1p3X,20HINAUT JET PARANMETERS /)

(6F10,5,15)

(/75X UBHIET INOUCED VELUCTTIES ARE OMTTTED Ny PANELS,,, ¢
1015,9(/%3X,1015))

(1H19 3%, 304HJEY PARAHMETERS FUR TANGENT USH JET //)

(6X, 12HINPUT VALUES )

T11 FORMAT(//2W (11,16H) JET PARAMETERB,10X,3HCT 2 TXIHRHD, TX2WXD,

2

3
T2
713
Tie
718
1
1A%
kAL

1YSTEM/0X {HN, TXUNXP

FCRMAY
FORMAT
FORMAT
FORMAT
FORMAT
FRRMAY
FORMAT

1 8X2NYQ,BX2WZQ,8XUHD(S),SXUHNCYL s SXTHGAMMALZY /23%,4F10,0,18,F10,4/

AXSHXCL , TXSHYCL ; TXIHICL , BABKSTL , bXNNTHETA, TX1HA, X HA
6X6HDSFACT, TX1KP )
€3x,3F10,5,0F90,4,3F10,3)
C/3XUHNIET ) 2NGHNVLP ) 3N2KNP ) 2XSHNCRE T, 2X6HIPRINT)
(1518)
€ UXIHN, TX2HY s, RX2HYw, BXZRZnSXZHU/V, 9X MY /V, 0X SHI/V)
(15,3F10,3,2x,3(1PF12,4),215)
(/11%, 2248 ING COORDINATE SYSTEM)
[/72%y25HVELOCTITIES IwOUCED BY JET,12,24K » JET CNORLINATE §
2 BXUAHYP  ,BXUNIP IXIHI/VIYIHY /VORKIKa/Y)

719 FORMAT (// 5X:3AHSURFACE CNURDINATE PARAMFTERS EOR JET ,12, 3x,
1

2aH(wING CODRDTHATE SYSTEM) )

720 FORMAY (/BY2NYS,6X2nYS,hXPHTS, 6X2RSS, 4XSHTRF 14,50 1A, TX{HN,
1

QYIMUASL  SXEnY A ) X ErZ 8N, THIHNSTY, X THYAT, S¥SHIBT,EXILNSY)

721 FNAMATY (//7/10x, SUKEYFCOTION TERPINATED, ERRMR I Ng )}

JEY
JEY
JET
JET
JET
JET
JET
JET
JET
JET
Jet
JEY
JET
JET
JEY
JET
JEY
Jtr
Jer
JET
JEY
Jet
JET

JEY

JET
JET
JET
JEY
JET
JET
JET
JET
JET
JET
JEY
JET
JET

JEY
JET

JEY

Jet
JET
JEY
JET
JET
JET
JET
JET
JET
JET
JET
JE

JET
JEY
JeT
JET
JEY
JET
JET

001
602
003
(1T
0ns
ons
ooy
nnm
009
010
aL
(B4
a3
fy
Ny
(3L
017
A

ne

nzn
01
n22
02s
024
025
602a
027
H2n
a29
o3n
63t
032
n33
ai3g
[ 1]
034
037
n3a
03e
han
ouy
nag
o043
naq
nas
nae
our
oas
0u9
n%o
as
nsg
Yy
ASy
(11
0Ss
nsy
L)
nse
fen
neg
062
nel
ney
065
[J.1]
on7
(11}
ne9
arn
Tt
nre
07y
Nty
07%
(1)
(324
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P18 1E1,58

’ o5 . ’ JET 7R i gy, JET 18§
JET a79 16 #PITE (5,722) X55(N,JV,¥YSSIN,J) 25500, ,580n,.0),T88¢h,J), JET 1he
PTNY, 1415926 JET a8n 1 ASSUo Yo HSSIA T xS (N d) o YSNIN T, 2SN 0 0) o R8T (M, J), YST(N,J), JET 157
RadmyAQ, /@] JET nag 4 I8T (V) J3eNESLH ) . JET 15
JET 082 48 CONTINUE JET 159
1F (NTIMEY 193,110,997 JET 083 IF (NVLP ,GT,0) sRITE(&,706) (SVL(J),JR),AVi )Y AT b
JET 084 IF (WYTVE ER, 0 ) RETURN JET tag
10 READ(S,701) ANHFAD,NJET,NVLP,NCHCT, JPRINTY JET 08S Gr TN 194 JET 182
IF (ENF(5)) 999,998 JET oBs 193 NPRINTEe) JET 163
990 STDP 10 JET o8y 1F (NTIHE,LT,=1) ~VLPaO IET YAy
998 CONTINUE JET om8 190 LONTINIE JET j65
VPRINTSJPRINT JET 089 IF (NTIME,GE,®1) NMVL(NVLPe1) NP4 JET {b&6
NV PZany| P JET n9a c JET {aY
IF (NPRINT,GT,1) NPRINTEY JET 091 TF (CFX,GT,0,0) GO Tn & JET 68
NAGNPRINT JET 092 D0 192 Js),nNP JET {80
WRITE (8,704 JET 093 UPLJIYE0,0 JET 174
[Jo ) 1,NHEAD JET 094 vP(Jy®0,0 JET 111
JET 085 i%e wP{JjIng,0 JET 172
9 wRITE (6,703) TITLE JET 096 [4 JET 1Y
JET 097 [4 REGINAING OF LOOP nVER &LL JETS JET 174
INPUT INDIVIDUAL JET PARAMETERS JET 098 Lb DO 40 wEy,NJET JET 175
v JET n99 1F (DB(M),LE,0,0) GU TO 90 JET 176
PN 14 Jm1,NJET JET 100 NSENSS (M) JET 177
READ (5,705) CT(JI,RROCJY)  XO(J),¥0(JI),20(I),D8(JI,NCYL(S) JET 104 NELONEYL (M) JEY 178
cMuLIIECT () JET 102 NFJI3ENEJeY JET 179
NCYBNCYL (J) JET 103 ¢ JET 188
1F (RHOCIYLLE,040) RHO(J)E1,0 JET 104 c TRANSFORM SURFACE CONRDINATES TO JET SYSTEW JLT (81
DO 11 Nmy,NCY JET 108 ¢ IET 182
READ (5,700) XCLROJINY,YCLRUJ )N JZCLRCI,NY S AJET(JI,NY, BIETCI,N), JET 106 Jun JET 183
1 THETA(JI NI, OSFACT(J,4N) JET {07 NN 62 1at,NS JET 1Ry
URDAFACT(J,N) JET {oa X38(J 1)mYU(I)wKSS8(J,1) JET 1AS
OSFACT(J,N)am JET 109 XINCIy 1) axR(J)eXSN(J, 1) JET 18&a
IF (DSFACT(J,N),LE,0,0) DSFACT(J,N)®L,0 JET 110 X870, 1)WXQ(JIaX8T(J,1) JET A7
11 CONTINUE JET 11t YES(J,1)mYaS(J, DImvO(Y) JET 184
4084, 0l BT, 1080870, 1) JET 112 YSN(J,TImYaN{J,1)eYRC) ’ JET 189
DUMEBART(2,00CMU(JI#SREF/AJRRO(J) + 1,03 JET 113 YIT(I,1)aY8T(J,1)evY0(]) JET 190
GAMYJI(JIu0,58(1,0 ¢ DUM) = 1,0 JET 114 I88(J,1)820(J1e255(J, 1) JET 191
16 CONTINUE JET 118 ISN(J.1IRZOCJ)wZ8NII, 1) JET 192
IF (NVLP,GT,0) READ (%,701) (NVL(J),Jul,NVLP) JET 116 I3T(Ja1)870(J)a23T (I, 1) JET 193
JET 117 T88(J,1)meT88(J,1) JET 192
997 CONTINUE JET 118 62 CONTINUE JET 19y
NPRINTENA JET 149 PN 18 Jug,np JET 198
1F (NTIME,GT,0) NRITE (&,707) JET 120 utdyso,0 JET 197
IF (CFK,LEF,0,0) GO TD 998 JET 121 viJywo,0 JET 19A
WAITE (6,708) JET 122 19 <(Jr=0,0 JET 199
NPRINTEO JEY 123 SRENDESCLR(¥,NCL) JET 200
996 CONTINUE JET 124 ¢ ) JET 201
JET 128 c TRANSFORM FIELD PDINY CONRDINATES TN EwGIs P SYSTEw JET 202
SET P TABLE QF JEY CENTERLINE PARAMETERS JEY {28 c JEY 203
JET 127 190 N0 191 Ju1,mP JET Pod
PO 14 Jei,NJET JEY 128 XPR(JIE «XP{J)4XQ(M) JET p0%
SCLR(J,1)m0,0 JEY 129 YPR(JYa YP(J)avQ(H) JET 208
NCYRNCYL(J) JET 130 191 ZPRJ)I® wZP(J)eZ0(M) JET 207
00 13 nE2,NCY JET 133y ¢ JET 20R
SR B (XCLARCJISNIOXCLR{J No1))wed & (YCLR(J,NYYCLR(J,Nol})and ¢ JET 132 ¢ CORRECY FLELD PODINY LOCATINNS If DFSIREDP JET 209
1 (ZCLRCJINI=ZCLREJ,Nm1)) 002 JET 133 4 SFT UP NPTJ(w,e) AHRAY TN INENTIFY PANFLS ~EAR JET JET 21n
13 SCLR(J,NIuSORT(SR) + SCLR(J,Nel) JET 134 ¢ JET 29y
t4 CONTINGE JET 1138 CALL CPRECT (NP, XPR,YPR, 2PR, MyNTIMEY JET 212
JET 136 TE (CFR 6T,0,0 6N TN b JET 248
PRELIMINARY QUTRUY JET 187 SRa=DS(M) /2,0 JET 214
JET 138 FACTNRaNSS(M, 1) JET 214
WRTTE (6,713) JET 139 ~SRR2 JET 21s
wRITE (6,7§4)  NJET,NVLP,NP,NCRCT,APRINT JET 140 20 CONTTNUE JET 217
0N 4S NE1,NJET JET 14y ¢ JET 218
NCYBNCYL (V) JEY 142 c ARGTSANING DF LONP NVER AL{ RINGS TN JET ™ JET 210
PIETIN WU, O (AJETINGT) & AJET(N,1)) JET 143 OSREDS(M1at ACTOR JET 224
WRITE (6,711) MoCMUINY,RHOIN)  XQIN),YALN) o 20EN) DN, NCY,GAMVI(NY JET jud GAMTAGAUVI(“)#RJET(¥)uDSR JET 221
DN 18 Jag,nCY JET 148 3PE3R4NSR JET 322
PR, NaCAJETIN, ) ¢ HIETEN,J) JET 14s € JET 223
1S WRITE (8,732) XCLR(N,J),YCLA(NV,J)pZCLACN,J),8CLR(N I THETACN, ), JET 147 E USE SUGRACE SPECIFTCATING TO LUCATE VNRTEY BINGS JET Ppu
1 AJET N, J),HIETLN, J),USFACT(N, 1) ,P JET 1un ;
IF (NTIMEEN,0) GO TO 45 JET 140 :g; l;-p:s;;s.l:n.usnn 423,424,072 :E; s;:
JET 150 NSRe IET
DUTPHIT SURFACE COURDINATES NF JET (CALC, IN JETCL) JET 151 1P (488,6T,%5) G0 14 5y J:T ;i:
NSRNSS(n) JET 152 GO TN 4Py JET 229
“RITE (6,719) N JET 15y 4?h REmuSS(v,18K) JET 231
sRITE (6,720) . JET 154 ALEASS (Y, n8R)

JET 23]
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THGETSS (¥ ,h SR)/RAD
XGRABS (¥ NSRIaBGEI[N(THG)
YGEYSS(M,NER)
TGNZ8I(M,NERISRGHCOSITHG)
XGNEXIN(H,ASR)
YGNEYIN(M,NSR)
IGNRIZN(»,NIR)
AGTEXST(x,NSR)
YGTRYST(M,A3R)
LGTRIBT(™,NIR)
FACTNR2DSS(4,NBR)
60 10 430
DELTAS(SRwSS(M,NSRe|)) /{88 (",NBR) eSS (H,NSRel})
IF (NJReNFIS) WRdjuda,e2?
THGRTSS (M, NSRe1 )4 (TSI (M,NSR)eTE8 (M, NSRal))aNRL TA
THGBTHG/RAD
60 1N u2e
THGUTSS (%, NSR) /RAD
BCRBES(H,NSR=1)¢{BIS(MH,NER) BB (N, NSRw]) ) uDELTA
AGUASS{M,u3Re )14 (ASI(M,HIN)wASS (", NSRa1) ) +DELTA
XGOXSS (M ,NERe1)S(XSS(H,NER) @X SB[+, N3Rel) JaDELTA = BGHSIN(THEG)
ZGE2ZOI(H,NERw] 14 (2193 (M,NIR} 2SS (H,NSRu{))aDELTA ¢ AGECOS(THEG)
YGuYSS (M, NBRu )4 (VES(M,hR)mYSB(M)NSR=]))RNELTA
XGNCXUN(I,NIR-|)0(llu(n,n:n:-llN(u,naa-i;\-u[LVA
YONRYSN (M, NIRe]) o (VYEN(M,NSR)=YSN (M, N3Re]) ) el T4
LONEZIN(, MSRat ) e (TBNCH NSR)aZON (M, NRu] ) YaDEL TA
XGTUXST(M)NSRef )¢ (XBT (M, NR)oXST(M,NIRe]) ) aDELTA
YOTRYST (M, NIRm1 ) ¢ (YAT(H,NSR)aYBT(M,NIRal)1eDELTA
IGTUIST (WM, NIRm| ) e (28T (H,NSR)0ZET (M, N8Rai ) nDBLTA
FACTORaN88 (™, NJR=])
CONTINUE
CONTINUE

CALCULATE INFLUENCE NF THI§ RING ON ALL FIELD POINTS
ONTHRSIN(THGY
CSTHRCNI(THE)
THGRTHGRRAD
PGAMaU 08 (AGHBG)
GAMMABGAK] /PGAM
Nis¢
DO 38 nNsi,nP
IF (NTIME,LT,e1) GO TN 138
17 (NVLP,LE,0) GO TO 138
IF (NeNVL(NL)) 138,385,238
NLBNL#1
1P (NL,LE,NVLP) GD TQ 338
NLSNYLPeY
CONTINUE
XIPRE(XPR(NIeXGISCETH ¢ (ZPR(N)e2G)aSNTH
ETARE (YPR{N}=YG)
LEYARBe (XPR(N)wXG)aSNTH ¢ (IPR(N)@ZG)sCSTH

COMPUTE VELOCITY INNUCED BY A QUADRILATERAL RIng

CONTINUE

SEY UP CORNER PQINTS UOF RING
XCRO(1)8XGT
YCRA(1)aYGT
ZCAG(1)n26Y
XCRO(2)AXGTe2,eHGASNTH
YCRO(2)=YGY
ICRG(2)wIGT+2,4RGACATH
XCRO{I)EXGN®2, wHGAINTH
YCRQIS)}RYGN
ICRAL3INIGN+2,#BGeCSTH
XCRQ(4)=XGN
YCRO(4)NYGN
ICRA{UYINIGN
XBXPR(N)
YeYPR(N)
ZR2PR(N)
CALL QRING (X, Y, 2sUG,VG,»G)
UGAMBUGAGAM™A
VGAMBVGRGAMMA
WGAMRWGRGAMYA

UENYRITEN) $UGAM
NiNYaw (N enGAM

JET 232
JET 233
JET 234
JET 23%
JET 238
JET 237
JET 238
JEY 239
JET 240
JET 24y
JET 242
JET 243
JET 24a
JET 248
JET 24¢
JET 247
JET 248
JET 249
JET 250
JET 281
JET 252
JET 2533
JET 2%4
JET 258
JET 258
JET 257
JET 258
JET 259
JET 260
JET 261
JET 262
JET 2863
JET 264
JET 248
JET 266
JET 267
JET 288

JET 271
JET 272

JET 299
JET 300

JET 507
JET 50A

onn

ooa

ono

acoo

0o ocoon

38

s

63

b 14
a0

4

42

%0

VIN)SVNYOVGAM
CONTINUE

NOTE ,, 1IN V(NY,#(x) ARE VELOCITIES TNOUCED IN ENGINF SYSTEM

1P {(SR,LT,8PENN) GO TN 20
CONTINUE

TRANSFORH SURFACE CNNRDINATES RACK TO wING AYSTEM

JEM

00 &3 Jmi,A8
AS58(J,TYBXQ(JYaXSS(J, 1)
YN[, 1ImYD(J)eXSN(I, 1)
XST(J T YWXR{JYuXST(I,1)
Y38(J,1)mYSS(J,1)eYR(N)
YSN(J,TIsYSN{J,1V¢YG()
YST(J,11sYET(J,1)ev0(N)
133(0J0,1)x70(J)=188¢J,1)
IIN(J, 1)820(J)eZ8N(J,1)
IST(J.1)RZ0(J)=28T(J, 12
783(J,1)an185(J,1)
CONTINUE

IF (CFK,GT,0,0) GU TO &0
DD 52 N3 ,NP
UP(N}BUP(N}UN)
VYPINYayP(NYeV(N)
WPIKYSWPINY#N(N)

I1F (NPRINTY 40,40,92

OPTIMNAL OUTPUT

WRITE (6,718) &

BN 50 NEy,NP

WALITE (5,716) NyXPRINY,YPR(N),ZPRINY,ULN) ,VINY, N[N}
CONTINUE

IF (CPK,GT,.0,0) RETURN
DO 4y Nay, NP
UP(N)seUP(N)

WP (N)u=dP(N)

CONTINUE

NYLPENVLP2

IF (NPRINT,LT,0) RETURN

OUTPUY INOICED VELOCITIFS IN wING SYSTEM

“RITE (6,717)

WRITE (b6,71%)

NO a2 nEy,NP

wWRITE (b, T10IN,XPIN),YP{N),ZP(NY,UP(NY, VP (W), wB(N),
(NPTJICI,N), 001 ,NJET)

RETURN

WRITE (6,721)

stop

END

AURRDUTINF JETCL
CALCULATE THF CENTERLINE PRASTTIUNS FOR tHISR JETS TANGFAT
TN THE UPPER SURFACES NF THE wing AND F| APS
MODTFIED TO 88T UP SURKFACE CPORDINATE SPECTFICATION NF JFY

OIMENSTIMN XCL(2S), YCL(25),20L1R5)»4(25),R{2%), TH(25),DF (25)
CIMMON /unGDAT YU30),PSIuLE(30Y,PYTUTE(3N), 8PN, PH]R, TPHIw

COMNRY /0FJELZ “FJ,NFINCSY
CNHMAY JTINDEXF/ \FnLc,kFLLPS.lD!LlPtln,Z).qcl(in),usF(|n1,‘F(10).

JEY

JET

JET
JET

JET
JET
JET
JET
JET
JET
JEY
JET
JET
JET
JET
JqeT
JET
JET
JET
JET
JET
JET
JET
JET
JET
JET

Jeu
JCL
JEL
JCL
JeL
JeL
JCL
Jeu
JCL
Jeu

309
310
1
2
313
e
S
L3
nr
318
31
328
st
322
123
124
328
526
327
128
329
334
331
152
33y
334
33%
338
337
338
139
3un
34
342
343
LT
3458
sub
307
34A
(1]
50
351
352
353
35¢
35S
358
§57
ASR
159
3s0
36t
382
R13)

001
nyo
nng
nna
00%
noy
no?
nay
noe
an



(] oo

LT, 1.3

LY Y

oo

oo

v04
T02

t

MSTART(10),4ENDCI0) NFSEGF(10)
COMMON /BRI DAT/ XBL(290),YPL(2%0),Z8L(250),TP8Y(250),8¥(250)
COMHON /C'DAT/ ALPHAL (250),XCP(R50),YCP(250),2CP(250),

CALPHL(2%0) , SALPHL (250)

1
COMMON /INDEX/ MSW, Mw,MTOT,NCWI(30), IMAX,NFSEG(IO0),LASTF(30)

1
H

GOMMON /XYZCL/ NJET,NCYLIR),X002))YR(2),20(2),64MVI(2),N8(R},

RHO{2),CMU(2),XCLR(2,25),YCLR(2,2%),2CLR(2,2%), THETA(2,25),
JCLR(2,25),AJET(2,25),8JET(2,2%),D8FACT(2,25),
UCL(2,2%), VYCL(2,25), wCL(2,29%), CFJ,CFK

3
CONNDN JCLDAT/ NB8(2),08(2,11),%88(2,11),Y88(2,11),288(2,11),
1

2

758(2:|l)pBSS(!.!lJ:lBS(!,ll)-XsNtlnll).VIN(Zvll)a

ZNC2,14),)X3TC2,11),Y87(2,111,287(2,11),088(2,11)

£
ENTRPOXL, XU YL, YU X)HYL S (XXL ) #(YURYL)/(XUwXL)

PORMAY /80X, IHJET,13,2%, 20HOUTBOARD OF WING TIP)
PORMAT (/10X,3RJET,13,2X,$6HOUYBOARD OF FLAP,13//)

RADR180,0/3,1015928
LODP OVER TOTAL NUMBER OF JETS

0N 100 Jmy,NJET
NCLeNEYL(J)

TRANSFORM JET TO wING COCRDINATE SYSTEM

DD 6 Kmi,NCL
XCLR(J, K} mXG(JY@XCLR(J,K)
YCLRCJ,%)8YG(JI#YCLR(I,N)
ZCLR(J,X)mZ0(J)=ZCLRET 1K)
NCwaun/ug

830J,1)36,0
X83(J,13aXCLREJ, 1)

TS801,1)00,0
38S(J,138BJET(J,1)

ASSI T IVRAIET(1,1)
FSSCJ,1)8DIFACT(JrL)
¥88(J,2)sXCLRLI,2)
¥Y38(J,2)8YCLR(S, )
133(J.2)00,0
85801,2)aBJET(J, 2}
ASS(J ) 2INAIET(JeR)
088(J,2)808FALT(Jr2)
N38{J)s2

LOCATE INTERBECTION OF WING T,E, AND FLAP & L,F,

MITeNCWe)

DD 10 IEMSY,MW,NCW

{wat

IVMimTeNEW

IF (YCP(IW)wYQ(J)) 11,12,10
CuNTINUE

WRITE (6,701) J

G} YO 100

COOADINATES XB,2B AND XC,IC ARE ON WING

xdaxsy (Jw)

18828l (Im)

XCRXCP(Tw)

ICRZCP(Iw)

G0 10 1% .
XBRENTRP(YCP(IWM1),YCPL{Inm), XBL(INML), XBLCIWY,Y0(J))
ZBAENTRP{YCP(TwMi), YER(IN), ZBL(TWM1), 2BL(IW),Y0CJ))
XCOENTRP{YCP (TwMi), YCP(In),XCP{In41),XCP(In),Y0(I)])
ZCRENTRPLYCP(IWH1), YCR(INY, ZCPCInML), 2CP(T#),YR(I))
MFJENF.INEL)

138(J,1)8ENTRP(XB,XC,78,2C,X83(J,1))
288(J,2)ENTRP(XB,XC,2B,1C,X88(J,2))

B83(J,2)mS88(J,1) & BGRT((XSI(J,2)eX35(J,1))nnd
1

¢ (YS3(J,2)wY¥3S(J, 1)) %02 & (288(J,2)m288(3,1))#22)
I08288(J,1)eB88(J,1)
THBABS(Z0~20(J))
1F (IH.LE,1,0E=04) GO T0 14

ocon

oonon

o

1

22

-

0N {3 Kayl,NCL

20(J)=2D

MIRNCF (YFJ)
USTHMSTART (4FJ)
RNDEMEND(MFJ)

ON 16 I=sm3T,MND,MY
1fel

IFMiaTen]

1F (YCP(1IF)=YQ(J)) 21,22,10
CONTINUE

WRITE (6,702} J¢MFJ
sTOP 1¢

COORDINATES XE, ZE, AND XF,IF ARE ON FLAP {

XEmxBL(IF)

ZEaZOL(IF)

AFUXCPCIF)

2FaICP(1F)

60 TO 2% )
XEENTRP(YCPCIPML)Y, YCR(IF ), XBLCIFMLY, XBL(IF)Y,YO(J))
TERENTRP(YCP(IFML) , YCP(IF ), Z8L(IFH1),ZBLCIF),YRCIY)
XFAENTRP (YCP{IFML) ,YCR{TIF ), XCPOIFMLY, XCP (LMY, YR(J))
ZFRENTRP(YCP{IPML), YEP(IF),ZCPLIPMLY, ZCR(IFY,Y0(JY)
CONTINUE

2C68(2C=28)/(XCX8)

PER(2F=lE)/(XFuXE)

DF1ZATAN(eZFE)

XDs{2FeZB ¢ XBaICB & xLeIFE)/(ICR=2FE)

10328 ¢ (XDwXB)*ZC8H

XFBLASXE

FBLASZE

XFCPARXF

X88¢J,3)mxD
Y83(J,3)nva8¢J,2)
283¢J,3)m20
783(J.3)80,0

88(J,39m88(3,2)¢00NT((XS3¢J,3)eX33(J,2))un2
1

26

27
28

29

¢ (Y88(Je3)eYB8CJ, 210042 ¢ (288(J,3)288(J,2))end)

XD,Y0(J},ID ARE CONRDINATES OF mINQePLAP INTERBECTION

SET UP NEW CENTERLINE OVER WwING, FINBY TWO POINTS ARE UNCHANGED

00 26 Is1,2
XCL(I)mXCLR{J, D)
YOL{1)aYCLR(J,1)
ZCLCIINZCLRJ, 1)

TH{l}m0,0

DF{1)mOBFACT(JS, 1)
ACTY=AJET(JI,1)
BCI)mBJEY(I, 1)

[}

LR=3

IF (XCLR(J,LR)=XD) 2%,29,28
XCL(L)wXCLR{J,LR)
YCL(L)nYQ(J)
ZCLCLIeZ88(1,3)=BJET(I,LR)
ALL)RAJET(J,LR)
B{LIBRJETLJ,LR)

Th(L}®0,0
DF(LYNDBFACT(J,LR)

LeLet

LRSLR#)

IF (LR.GT,NCL ,OR,L,GY,25) STDP 27
60 TD 27

xCL{LYaxD

YCL(L)mYO(J)
A(LYBENTRP{XCLR(J/LRa1), XCLR(J,LRY,AJET(J)LRel),AJET(J,LR),XD)
BCL)RENTRP(XCLR(J,LRey) ,XCLR(JILR) yBIET(JI,LRe1),BIET(J,LRIXD)
THIL)EN,0

DF (L)SNSFACT(J,LRe{)
ZCL(L)BZ88(J,3)=B(L)
B38(J,3)uB(L)

ASS(J,33mACL)



6S

cocoan

ono

oo

1
32 1F (XCLA(J/LR)eXD) 30,30,31

11!

3

o

33

$4
b1

D38(J,3)mDF (L)
LOnL+!
LeLDel

JET OVER wING COMPLETED, 8TART ON FLAP ¢
(POINT LD IN TRANSITION REGION BETREEN wING AND FLAP)

THE FOLLOWING POINT (L) COTRESPONDS YO THE L., OF FLAP §

NFKe{
XCL(L)sxPuB(Lu2)#3IN(OP])
YCL(L)sYQ(J)

ZCL(L )sZDeB(Le2)2CNB(OF1)
THL}s DF1aRAD

OF (L)BDF (Le2)

AfL)sA(L=2)

[J{STLI{¥}]]

LoLe}

THE POLLORING POINT (L) CORRESPONDS TO THE T,E, OF FLAP |

FENCF(MFJY

IF (NFU,LE,1) Fake2 g

CF1e2,00PnBORT{(XEaXNYee2 ¢ (ZEe2F)esnd)

XDaXDoCF1eCOS(DF1)

IDRIDACE1#BIN(DFY)

NS8(JImg

X38(J,4)=xD

Y88(J,4)av88(J,3)

188(J,4)820

T83(J,4)aDF L aNAD

(I, 4)nS8(J,3)¢0RTLIXSSLS, 4)0XE3(J,3))0ud ¢
(Y38(J,8)ev83(J,3))002 o (lll(J.l)-l!l(J;!)!itl)

LAaLRey

IF (LR,GT,NCL)
60 T0 32
AlL)-E~TRPllCLn(J0LR-l):ICLI(JoLR)ulJET(J.LI-();lth(J LR) X0}
BLIRFNTRP(XCLACI LRt ) XCLRCS,LR) ;BIETCI, L Ret),BIET(JI,LRY,XD)
XCL(L)mxDaB(L)aBINCDPy)

yCL(LYmvQ(d)

2CLCL)InZD=B(L)sCOS(OF}

TH(L)® DF1aRAD

OF (LYSOSFACT(J,LR"1)

B38¢J,4)sB(L)

ASS(J u)mall)

PLEISFYRELLECS]

LELel

sT0P 32

NOw CNMPUTE PDINT LO IN TRANSITION REGION

XFeXCL(L=1)

2FE2CL(Le1)

XEmXCL (Lw2)

TENZCL(L=2)

XCoXCL(L=d)

ICeICL(L=4)

XBAXCL(Le%)

1B3XCL (L =S)

2CBu(2CeZR)/ (XCwXB)
ZFER(IFeZE) /(XFeXE) *
XCLELD)W({ZE » 2B ¢ XBe2CA » XE4IFE)/(ZCBaZFE)
ZCLCLD)wZBe(XCLILD)oXR) #ZEB
YEL(LD)aYQ(J)

A{LOYmA(Lwd)

BILD)aRACL=4)
THILDI=O S+ (THILO=1)eTHILDe1))
OF (LD)wDF (L =)

IP (XCLC(LD)eXC) 34,34,33
XCLILD)u(XCHXE) /2,0
ICLCLD)IR(ZC+2E} /2,0
IF(NFJuNFK) 50,%50,35

NFKaNFx+1

LDsL

LeLet

xBuxE

11143

onnao

T oono

LY. T,

(]

P

2
31

33

XCuXF
ICslf

COMPUTE INTERSECTION QF TaD FLAPA
(POINT LD IS IN TRANSITION REGTON BETWEEN FLAPS)

MFJENE JV(VFK)

MIBNCF (ME )

MSTEMSTART(MEJ)

MNDEMEND (MFJ)

D0 36 IsM8T,MND,M1

1re?

1Frintlemt

IFCYCPLIM)OYQLS)) 81,42,36

CONTINUE

WRITE (6,702) J,FJ

8T0P 36

XPOLBRXBL(IF)

ZFaLeeZBL(1F)

XFCPBaxCR(IF)

LFCPBuZCP(IF)

60 TQ &S

XFOLBRENTRPCYCR(IFNL), YEPCIF), XBLLIFMY .xlu(x!).veca
TFBLBRENTRPLYCP(IFML), YCP(1F),Z0LLIMNY lIL(!F).VBtJ;)
l!CP!lENVR?tVCPtXFHI),VtP(!P).XCF(l’Nl)ulCP(rP ALICAR
IFCPBRENTAP(YCRUIFN] ), YCPLIF), 2CPLTIPNLY, ICP (SR 'VI(J)!
CONTINUE

ICOR(ZFCPAZFBLAY/(XFCRARXFRLA)

IFER(ZPCPBeIFBLB)/ (XFLPBuXFBL)

DPF23ATAN{IFE)
XOW(ZPBLB=ZFBLASXFRLASZCRXFOLB#ZFR)/C2C0=27E)
I0W2PSLA ¢ (XDeXPBLAJaZCE

XD,¥0(J),Z0 ARE COORNINATES DF INTERSECTION OF FLAPY
FOLLOWING POINT (L3} CORREBFONDS TQ APY FLAP |, T,

ACLLLIaXDeB(L2) +8IN(DFR)
YeLL)aYO(J)
2CLIL)RZD=B(Lw2)8COS(DF2)
YH(L)a DE24RAD

OF (i, YapF (=2}

A(LInA(Lo2

B{LinB(Le2

FOLLOWING POINT (L3 CORRESPONDS TQ AFT PLAP T,(,

LaLel

FRNCE(MFJ)

1F (NFJ,EQ,NFK) FRFa2,0
cFan2, BQFISDRT((l'lL'ﬁlCCPI)ttl ¢ (27BLBeZFCAB) atD)
lDlXD-CFZ-CDl(DFI!
I0WZbeCPR48IN(DFY)
WaNBS(J) et

NS (J)sH

X88(J,)8XD

208(3,M)810
Y38(J,M)nYSS(J,Mel)
T88(J,%)n0F2eRAD

85(J,M)S8(J,Hel ) +SARTC(XER(S, NI kBB (S, Mul))and ¢
1

(I38(J,M)el88(J Mu1))ne2)

IF (XCLR(JsLR)eXD) $3,53,51

LRaLRey

17 (LR,GT,NCL) 8T0P 32

00 To 52 X
A(LINENTRP(UCLRCJsLRoL) o XCLRESSLR) JAJET(I,LRe1 ), AJETLI,LR)XO)
B(L)SENTRP(XCLR{JsLRat) s XCLREI,LR) BIETLI,LPel),BIETLI,LRY, XDY
B33(J,w)uB (L)

ABS(J,MreAlL)

XKCL(LIsXDeB(L)aBIN(DF D)

YCL(LYmYQ())

2CL(L)NZD=B(L)«COSLOF2)
TH(L)®s DF2#RAD

OF (L)SDSFACT(J,LR=1)
N8S(J,M)DF (L)

LeLey

NW COMPUTE POINT LD IN TRANSITION REGION BETWEEN FLAPS



acooon

LLEL Y. Y. 1.

L 1]

Se

T
°

XFBXCL (Lw1)

IFaZCL(Lw1)

XEWXCL(Lw2)

IERZCL{Le2)

ICRu(ZCuZR)/(XCmXB)

TFER(ZFu2E)/ (XFoXE) _ .
XCL(LO)® (ZE=ZBeXBRZCBaXENZFE) /(ZCBZFE)
ZCLCLD)sZB+ (XCL(LD)=XB)s2CB
YCLLLDYaYQ ()

A{LDYuA(L=U)

B(LD)=A(Led) )
THELO)ED S CTHCLD® )¢ TH(LD®1}) -
DF(LOYaDF(LDw])

XFBLABXFALD

IFBLANZFRLS

XFCPARXFCPB

IFCPAnZFLPB

IF (XCL(LD)eXCL(LD=1)} 3a,34,%4
XCLOLDY=CNCL(LD=]) eXCL (LD#1)) /2,0
TELCLMIMCZCL(LD=1)+ZCL (LD#3)} /2,0
GO T0 34

1F (L,GT,2%) 8TOP SO

FINTSH CENTERLINE SPECIFICATION WITH A PARABNLIC ARC

POINTS M AND 1 ARE LAST COMPUTED CENTERLINE POINTS ABOVE LASY

FLAP, POINT § I8 THE END OF THE JET,
XHuXCL (Le2)

X1=XCL{Lw1)

InuZEL (Le2)

ZInZCL(Lel)

TTu{a(7mnel2]) /(X 1uXN)

THIDATANCITTHI) aRAD

XSRXCLR{J,NCLY '
0BT (NS TINTTHL#] ,0780EXP(e0,0395uTHT)

CALCULATE CNEFFICIENTS OF PARABOLA

BAR(EXS=X1)/(Z8eZL)e (XT=XW)/(2TuZH)}/( (2802302 021}/ (1B 2])
\ °2,008))

SEm(XTuXH)/({2lIN) = 2, 0021084

SCaYY » SARIIAZI w 3Ball

(W 1]

DXa(XSmXCL(Lo!)) /50 & 0,0001

1F (L,LF,20) GO TO 56

KLN2SeL

AKLBXL

DXW(XSeXCL(Log))/AKL » 0,0001

CONTINUE

ARL90,S

DU 85 fwi,KL

17 (1,GY,1) AKLW},0

1F (1,ER,KL) AXLW1,$

XCLCLYwXCL(Lwi)oDXuhKy

YOLELIBYG(J) .
2CL(L)n(=8BaBQRT (8Ba8R=4, 0640 (SCeXEL(LY)) 1/ (2,008A)
IF (XCLR(J)LRY«XCL(L)) 98,58,40

LARLR*Y
1F (LR,GT,NCL)
60 10 87

8T0° o0

ACLYSENTRP (XCLR(JoLR=1) s XCLRCJ,LR) yAJET(J,LRot ), AJETCI,LR),XCLIL))
BILYSENTRP(NCLRIJ)LR=t), XCLR(J/LR),BIET(J,LRe1),8JETCJ,LRY,XCLELY)

TTHeY ,0/(2,008A02CL (L )+88)
THIL)SwATANCTTHI®RAD

OF (L)SDSFACT(J,LRe1) ) .
IP CABSITHIL) ), GT,ABS(THIL=1))) TH(L)NTH(Le1)
LaLey

CONTINUE

LoLey

NEYL(J)mL

LOCATE THE INTERSECTION OF THE EOGES OF TME JET WITH THE
TRAILING EDGES OF TRE LIFTING SURPACES

XON(J,=)s ETC, ¢t INBOARD SIOF OF JET
X$TtJye)y ETC, ¢ OUTBOARD 8IDE UF JEY

ocoo

coo

LX)

o

812

| 3}

518

31

-

522

52

52%

50

-

SO0h

TPHIwWSBPHIW/CPHIW

BN, 1Y8X88(J,1)

ASNCJ,2)8X88(J,2)

X8T(J,1)0x88(2,1)

XBT(J,218X88(J,2)

YSN(J,3)aYS3(J, 1) ¢ AJETLI, 1)
YST(J,1)eY88(J,1) = AJET(J,1)
IENCJ,1)82580d,0) ¢ AJET(J,1)aTPHIN
28T(J,1)0233(J,1) = AJETLJ,1)aTPHIw
IIN(J,2)8288(J,2) ¢ AS8(J,2)eTPHIW
28T(J,2)5238(J,2) = AS8(J,2)eTPNIN
YEN{J,2)mY53(J,2) ¢ ASS(J,2)
YSN(JI,33mY83(J,3) ¢ ASS(J,3)
Y8T(J,2)8Y88(J,2) = ASS(J,2)
Y8T(J,3)0Y88(J,3) » ASS(J,3)

DO 500 kGs1,2
YOEDGEYSN(J, 3}
1F (XG6,EG,2) YOEDGaYST(J,3)

LOCATE INTERSECTION OF WING T,E, AND FLAP | {,E,

HETENCWeL

DO $10 TaMST,MW,NCW

1%e1

IWHIRTwNCW

IP (YEP(1W)eYQEDG) 511,512,510
CONTINUE

60 TO 511

CNORDINATES X8,2B AND XC,IC ARE ON wING

XBuXBL(Iw)

BeIBLLIN)

XCHXCPCIN)

ICaZCP(lIw)

G0 To S51% R
XBBENTRP(YCPCIWML), YCP(IN), XBL C1wm1),XBL(IW),YQEDO)
ZBWENTRP(YCP(IWME ), YCRCIN) ,ZBL LTWME), ZBL(TW),YQEDG)
KCRENTRP(YCP{IwM1),YCP(In) ) XCPLInM1),XCP(Ln),YQEDB)
ZCMENTRP(YCP(INML),YEP (i), ZCP(INML), 2CP (TN, YOEDD)
MFJUNFIN(L)

NINNCE{MRSY)

HITAMBTART(MPJ) + M1

MNDBMEND (MFJ)

DD 516 IwMBY,MND,MI

1Fel

I1FMinlaN]

IF (YCP(IF)eYQEDG) 521,522,916

CONTINUE

GO Y0 S21

COORDINATES XE, 2E, AND XF,ZF ARE ON FLAP |

XEsXBL (IF)

2E8ZBL(IF)

XEBNCOCIF)

IFuZCP(IF)

GO 10 S2%

XEWENTRE(YCP (IFM1),YCA(IR) XBLCIF*1),XBLCIFY, YQEDG)
ZEMENTRP(YCPCIFML),YERCIF), 2B (IFM1),ZBL(I7Y, YOEDG)
XFEENTRP(YCP (IFM1),YEP(TIF ), XCPLTFML), XCPCEF), YOEDG)
TFRENTRP(YCP (IFMLY,YCRCIP),ZCP(IFHL), ICPCIFY, YOEDO)
cONTIAUE

ZCBE(ZCa2B)/(XC=XB)

IPER(ZFe2E)/ (XFoXE)

DF1SATAN{=ZFE)

ANW(IE=TB ¢ XBaZCP w XE+IFE)/(ICB=IFE)

20528 ¢ (XDuXB)*ZCH

1F (KGwi) 504,504,508

X8N(J,3ImXD

Z38(J,31820

G0 TD 508

X87(J, 31810

I3T(J )20

CONTINUE

NE§

39¢
400
uot
aod
(13 )
4ou
4os
(1]
&7
408
soe
a0
at1
w12
413
48
s
aie
(%4
418
ule
420
421
a2
423
424
s
42e
427
428
429
430
431

433
ala
435
ale
437
als
439
&40
qu1
462
[T} }
[TT]
qas
aae
Q47
4us
aue
%0
451
452
433
113
433
56
[134

439
460
LT 3
a2
(T3]
(11}
468
d6b
46y
(11}
(T3]
470
4T
ara
473
ary
478
4Te
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537

L 1)

Sun
500

LOCATE INTERJECTION OF JEY BIDES wiTW PLAP T,E,
NANe |

YOEOQSYSB(J/N) ¢ ABI(J,N)

IF (K8.E0,2) YOEDGRYSS(J,N) = ABB(JI,N)

{4 (ura.!o.l-)’ G0 T0 5%

00 S20 IamBT,MND,M1

pLLD

tFuinlemn]

IF (YCP(IF)eYQEDG) S20,.527,520

CONTINUE

YROXAL(IF)

I8=I8L(17)

XCaxep(1F)

ICnICP(IF)

60 TD 328
XBSENTRPLYCP(IFMLY, YCPLTF Y, XBLLIFML), XBLLIF), YOEDG)
IBRENTRP(YCPLIPMI),VEP(IF ), Z0L (IFMY ), IBL(IF), YQEDG)
XCOENTRP{YCP(IFML), YCRCIF ), XCPLIFMEY, XCP(IPY, YQRDE
ICRENTRP(YCPCIFML),YER(IP), ICPLTFML),2CP(1%),YQEDS)
CONTINUE

60 10 358

MFJaNE IN(NPT)

60 1O 539

MEJUNPIN(NeD)

MIeNCF EuPS) )

HETERSTART(MFJ) ¢ MY

uNOEMERD(UFJ)

NN S%0 IeugT,MND,M]

IFst

HAITI O

IF (YCP{IF)evQEDS) 591,952,358

CONTINUE

40 10 381

XERXNLCIP)

2E=ZOL (TN

XEXCP(IF)

2FRIEP(IF)

60 10 %93
KIIENTRD(VCP(!"I),tht!l).llL(l'Nl).llL(t' 2YQEDS)
~TESENTRP(YCP(IRML), YOO (18 ),ZBLC1FM1),280C1P),YOEDE)
XPSENTRPCYCR(IFNL),YERLIF), XCP{IFNL), XCPLIR), YORDT)
TFEENTRPIYCP(IFHL) ,YCR(TF), ICPIEFM1Y,2CP (18, YQEDG)
CONTINUE

ZCBa(ICaZB)/(XCwXD)

IFEN(2IFe2E )/ (XFoxE)

DF2aATAN(ZFE)

IF (NPJ,EQ,Ne3) GO TO 587

XDE(ZEZB ¢ XB#ICB o l[nl'l)l!ltl-l'l)

10828 ¢ (xD=XB)#ZCH

1F (XGel) 529,929,330

SN (I, NYaXD

TINCIIN)BZD

YIN{J,N)RYCEDS

eC 10 s

X8T(J,N)axD

28Y(J, V)20

¥Y8T(J,N)sYUEDG

CONTINUE

g0 10 555

FRNCF (MFJ)

SeFe2,0

CF2m2,0aF#30RT({XEaXFInn2d ¢ (ZEo2F)nsld)
¥DRXAD=CF24COS(DFR)

I08ID+CF2+3IN(DIR)

1F (xGel) S4e,588,54Y

XINCJ,NYUXD

A LIS L] b4

YINCTN)OYQEDG

6h Y0 sus

X3TCI,N)uXD

18T (J,N)e2D

¥Y8T(J,N)nYAEDG

CONTINUE

CONTINUE

ooco

coon

(2]
[ 1]

7

T
?

7
7

]
5

1
N8S(J)em

COMPLETE SURFACE SPECIFICATION OF JEY BOUNDARY

HENSS(J)

THGEYSS (I, ™) /RAD

AEBASY (J, M) =BS38(J, IS IN{THG) 01,08

N0 &3 Im1,L

1F01

1F (XEwXCLCI)) 3ol 04

CONTINUE

DO 45 tsIF,L

MEMe Y

THGRTH{I)/RAD

X83(J,MIuXCLIT) ¢ B(IVIeBIN(THG)

T38CJ,H)ISTCLLIY ¢ B(D)COS(THE)

Y88(Jm)uvCLLD)

T80T, »)aTHIT)

03(J,4)u88(JoMel) & DARTCCXSB(J MIeXBS(Jo el }lend o
| (239CJoMYOTBB(I Ml ond )

ASB(J,MImA(D)

B38(J,»)0n(1)

D88 (J,~)a0FL])
AINCJ, MY uN8B(J, M)

IIN(I M)nZBI(I, %)

YINCI MIuYBS(J,") ¢ ABBLJS,™)
ABTLI, M) anSS( I, M)
YSY(J,MIBYRB(J, M) & ASBLJ,H)
28T, M)0288(S,")

COoNTINUE

CHECK SURFACE COORDINATE® FOR IRREGULARITIES

NFJSunFde3
DO TO 1BNFJ3,M
11e
IF (XSN(J,T1),CE,XBN(J,1=1)) GO TO 71
IF (XOT(J,13,GE,X8T¢J,1=1)) 60 1D 71
caNTINUE
GO tT0 7S
HEMey
N33(J)an
00 73 Tefl,M )
X89I, 1) uXB8(I,141)
v39(J,1)8Y88(J,1¢1)
188€9,1)0283(J,1+1)
T38(J,1)0T88(J,141)

8¢, 1)n 38(J,141)
AS(J,1)8A83(J,161)
883(J,1)5B88(J,1¢1)
D8SCJ,1)Im088(J,1¢1) s
XSN(J,1)mX8NCS, Te1)
YNCS, TIaYEN(S, Tel)
TN 1IBZINCS, Te1)
YST(J,1)mx8T(J,T¢1)
YT(S,1)avarT(J, 1e1)
2874J,1Im28T(J,101)
CONTINUE
GO t0 74
CONTTNUE

RATSE JEY "ABOVE SURFACE OF WING AND FLAPS

HEDS(J)e0,S
20(J)n20() e

DO 8§ 1my,m
DKXBHaSIN(TSS(J, 1) /RAD)
OHZaneCOS(T33(J,1)/RAD)
X99(J,7)aXE8(J,1)mDHX
XSNCT, 1)mX8NET, 1) =Dk
XST(I, 1)ax8T(J,1)=DHY
788(J,1)8288(J,1)=DKZ
ISN(J,1)mZISN(I,1)eDNZ
IST(J,11828T(J,1)=DHY
CONTINUE

no 82 1s1,L
DHYBH#SIN(TH(])/RAD)
OH2EH&COS(TH(1Y/RAD)
XCL(IYaXGL D) wDNX
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ICL(T)BZCL(TYeDNZ
82 CONTINUE

TRANSFOAM JET BACK Tn JET CNORDINATE SYSTEM

DO 61 Ywi,L

XCLRCJI,I)8XQ(J)eXCLITY
1

ZELR(J. 2 Q(Jye2ELLYY
AJET(J J)ImA(])
BJEY(J,IYeB(])
THETACL), 1)RaTH(T}
DSPACT(I,I)8DF(])

61 CONTINUE

100 CONTINUE
RETURN
END

SUBROUTINE CORECT (NP,XPR,YPR,ZPR, M/ NTIME)
CORRECT FIELD POINY LOCATIONS YO AVOID VORTEX RING SINGULARITIES
MODIFIED FOR SURFACE SPECIFICATION OF QUADRILATERAL RINGS

FIELD POINT JDENTIFICATION,,,,
NPTS 8 0 POINT QUTSIDE JET, NOT CORRECTED
st POINT NEAR JEY, CORRECTED
® 14M POINY INBIDE JEY M, CORRECTED

CIMENSION XPR{250),YPR(250),2PR(2%0) 3

COMMON /XYTCL/ NJET,NEYL(2),XQ(2),Y0(2),20(2),64MVI(2),08(2),

1 lHDf!S,C!U(!).lCLI(I,Z!)pVCLR(Zy!l):ZCLR(l,IB).1"!7A(Z:IS)-

2 SCLA(R,25),AJET(2,25),8JET7(2,25),08FALT(2,29),

3 UCL(2,25), VCL(2,28), WCL(2,2%), CFJ,CPK

COMMON /CLDAT/ NSS(Z),88€2, 181, X83(2,11),Y89(2,11),788(2,11),

1 TI8(2,11),898(2,11),A98(2,11),XIN(2,11),Y8N(2,11),
2 ZON(2,11),X8T(2,11),Y87(2,11),287(2,11),088(2,41)
COMMON /PIDAT/ NPTJ(2,250),NCRCT

COMMDN /NFJCL/ NPJ,NPIN(D)

INITIALIZAYION

WADRSY 2087798

IF (NTIME,LT,=1) GO TO 319
b0 2 Jsi,Np

NPTJS(M,S)80

INJETR M

~

SEARCH ARRAY FOR POINTS TO 8E CORRECYED
i LT3}

KLaNgS (M)

ne 3 Jat NP

xsXPR{J)

YSYPR())

D0 4 xmy, kL

K3mK

1P (XoX88(M,K)) 12,13,4

CONTINUE

GO0 TN}

13 1P (xS, FQ,1
vGeYSS(M, k)
RGEBSI(M,KS)
AGRASS(M,x8)
GG TO ¢

12 1F (x3,EQ,1) GO 10 3
OELTAB(XoXSS(M,K8a1)) 7 XSR{M,KI)wXSS(Y, N8 a1))
YGRYSS(H, k8wt ¢ (YSB(™,KS)eVEB(H,)nSe1))aDELTA

«0R, X3,En,xL) GO TN 3

JeL
JEL
JeL
JCL
JeL
JeL

JeL
el
JeL
JeL
JeL

JCL
JeL
JeL

JeL

CRY
CRT
CRY
c

try
CRY
carY
cRY
CRY
CRY
CRY
CcRY
CcRY
CRY
CRY
CRY
CRY
CRY
CRY
CRT
CRY
CRY
CRY
cRrY
CRY
CRY
LRY
CRT
CRY
CRT
CRY
CRY
CR?
CR?
CRY
cRY
CRY
CRYT
CRY
CRT
CRY
CRT
CRY
CR?
CRT
CRY
cer
CRY

632
833
834
638
638
837
638
830
840
841
su2
&4y
sua
48
Ty
oy
508

001
002
003
004
008

(13
[1.1)
0oe
010

012
013
0t4.
018
o014
047

019
020.
o021
022
023
o02e
023
026
027
028
o2e
n3o
(3 3]

(21 ]
0%a
03s
036
037

[3 14
049
LI}
o0&
043
1.1
0us
nds
0ay
04s

LG

°

15

w

19

20
321

a2y
422

s

a2

424
426

=

25

AGRASS(H,KSe1) ¢ (ASS(M,K3)wAS8(M,KSe]))¢DELTA
BGaBSS(M,KSe1) ¢ (BSY(M,K3)eB8I(H,KSu]1))aDELTA
YIBYGHAG

YORYGeAG

IF (Y,LE.YY L AND, Y,GE,YD) GO TD {4

YIRYI+BG

YNeYQ=RG

IF {Y,LE.Y] ,AND,
Go 03

NPT (M, JIRINJEY
GO YO 3
NPTJ(M,J)mt
CONTINUE

IF (NCRCT,GT,3) RETURN
NFI3aNFJ+)

00 38 Mu{, NP

IF (NTIME,LY,=1) GO Tn 21

IF (NPTJ(4,N),LT,t) GO TD 38
JSAs0

N9Rm2

FACTORANSFALT(M,1)

NSaNSS (M)

SREeDI(M) /2,0
DSRuDI(MYSPACTOR

SRESRDBN

IF (3A,GT,A8(M,N8)) GO YD 38

USE 3URFACE BPECIFTCATION TO LOCATE VORTEY RINGY

IF (SRe88(M,NSR)) 423,025,022
NIRENIRe

IF (NSR,GT,N8) 8TOP 1422

GO TO 42y

BGuBII (M, NIR)
THGBTSS (M, N8R) /RAD
XGRXIS(M,NOR)I«AGRITINL{THG)
XGNEXIN{M,NOR)

YGNNYSN(M,NSR)Y

IGNEZIN(M,NER)

XGTEXSTY(M,NOR)

YGTRYST{M,N3R)

2GTHZIT(M,NER)
FACTORADIS (M, NIR)

G0 10 30
DELYAR(BReBI(M,NSRw1))/(B3(M,NBR) =SB (H,NSRal))
IF (NSReNFJ3) Q24,324,427

THGUTSS (M, NSRe )+ (T3S (M, NSRITES(M,NSRu1) ) aNEL TA
THGRTHG/RAD

G0 TO 42

THGRTSS(H, N8R ) /PAD

BGERSS (M, NIR=1)o(BIS(n,NSR) BB (M, NSRe1) )DL TA
XGENSS (M, NSRm Y+ (XIS (M,NSRYXSA(H,NSRa1) JaDELTA » BGuSIN(THEG)
XGNRXSN(M NBRe1 )+ (XSN (M, NSRIeXBN(M,NBRe])IanELTA
YGNBYSN (M, NSRe{ )¢ (YIN(K,NSRY=YBN(H,NBRa]))aDELTA
ZGNEBZAN( M NSR= ()¢ (Z8N (M, NSRIaZAN (M, Re!) JuDBLTA
XGTRXSY(M)NIRe] J 4 (XST (M, NIR)wXST(H,NSRal) ) aDFLTA
YGTIV!T(N,NSR-\)O(VST(N,~SR)-VSY(~,NSR-1)).ngLvl
GTWZST(M,NIRe1 )4 (78T (M, NSRIZBT(M,NSRal))anEL T4
FACTOR=DYS (M4, N8Rm])

CONTINUE .

IF (J%4,67,0) GO 10 2%

ABAMAX] (XGN,¥GT, 206

Yuxe2, oa08R

17 (XPR(N),GY,X) GO TP 20

J8Am1

X28AGTu2 #BGSINCTHG)

Y2avyGYy

2222GT42,+H5¢CNS(THG)

AYZB(YGNeYGT) 4 (ZR=Z6T) = (Y2«YGT1#(2GNe2GT)
AYZRa(XGMeXGT)4(Z2alGT) ¢ (Y2uXGT)a(ZANeTGTY
AXYB{XGNaXGTIw(Y2=YGY) » (X2uXGTY®(YGNYGT)
ATABSORT(AYZa22 & AXZas2 4 AXYawd)
DISC(APRIN)=XGT)I®AYZ o (YPR(N)wYGT)IaAXZ ¢ (IPR(N)SZGTINAXY)/NTA
GD N 20

CANTINUE

INTHESIM(THG)

cRY
13
LRT
cRY
CRY
CRT
(13
car
134
car
cRY
cRY
cRY
crY
CRT
CRT
CRY
CRY
CRY
CRY
cRe
car
CRY
CRT
CRY
cRT
CRY
CRY
CRY
CRY
cRY
cRY
cRY
CRY
CRT
114
CRT
car
car
car
eRY
CRT
oAt
cRT
cRY
cRY
cRY
car
CRT
cRY
CRT
cnr
cRtT

‘CRY

CRY
CRT
CRY
caT
cRY
car
(4.2
CRY
CRT
CRT
cRY
(4,34
CRT
car
€RY
CR?
CRT
CRY
CRY
CRY
CRY
cer
(4.3

nue
osn
NSy
052
083
0S4
035
0%e
057
nss
0S9
nph
nel
082
%3
[ 1]
068
0hd
os?
068
[J.1)
0ve
(23}
072
07y
(3L
07s
87s
0ry
078
079
08n
L3}
0A2
083
[1.1)
08%
084
08?7
[1.1]
089
090
091
092
093
0%u
09%
098
:11)
09s
099
100
109

10%
104
1oy
106
107
108
109
t10
111
112
113
114
115
114
1y
118
11¢
120

122
123
124
12%
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COTHRCOB( THE)

X2uxXGTe2,s0G0NTH

(213734

2202GT+2,00C0CHTH

AYZR(YGNOYET)o(I2m26T) » (Y2aYGT)*(IGNaZGT)
AXIDe(XGNaXGTIn(22=1CT) ¢ (K2eXGT)a(2CNaZ6TY
AXYB{EGNaXCTIa(Y2eYGY) o (X2aX@T)I(YQNYGTY
RYAREORTCAYZanZ ¢ AXZ2na2 ¢ AXYSwQ)

DB LXPR(NInXGTINAYT & (YPA(N)eYBTI4AXT ¢ (ZPR(NI=ZGT)4AXY)/RTA
IF (D2) 35,35,36

dimd2

en Y0 20

DBARRD, S2(D1eDZ)

XPR{NINXPRIN) ¢ (DSARSD1)eCOTH

IPRINISTIPRIN) ¢ (DRAR=D1)aINTH

CONTINUE

RETURN

EnND

SBUBRDUTINE GRING (XP,YP,2ZP,U,V,¥)
COMPUTE THE VELOCITY INDUGED BY ‘A QUASREIUATEAAL VORTEX RING

XERO,YCRG,2CNQ° ARE COORDINATES OF CORNER POINTE IN JET SYSTEM

AP ¥, 2P ARE FIELD POINY CODRDINATES IN JET BYRTEM
UpV,® ARE INOUCED VELOCITY COMPONENTS IN X,Y,Z OIRECTIONS
NORMALIZED WITH RESPECT TO RING STRENGTH

CONRON/CORNER/XCRG (&), YCRG(A), ZCROLES
FPIN12,%5643706

ump,0

vud,0

wEp,0

XBPEXCRA( L) oXP

YBPSYCRQ(1)aYp

BPRICRO(] ) 2P

BREQRT(XBPEnd + YBPaaD ¢ 28Pand)
DD 20 Nmf,8

XApuxsp '

YAvavse

ZApPulbp

AmB

MENeg

1FL(H, 6T ,0) M3y

XBPSXCRO(K}wXP

YBPAYCRG(H)eYP

I8PRICRO(M) 2P

BEIORT(ARBewd o YBPan2 ¢ IRPaed)
AYZISYAP#ZBPuYBPRZAP
AXZEXBPeZAPaXAPRIBP
AXYBXAPaYRPuXEPaYAP

AXBR2EAY2492 ¢ AXZand 4 AXYen2
ADBAXAPRXSP 4 YAPRYAPR & 24PeZ8P
CKBo(AeBIN(1,0 » ADB/(AnB)}/(AXBR4FPY)
URUSGK#AYT

VeVeCKaAxl

WEweGKaAXY

CONTINUE

RETURN

END

CRY
CRY
CRY
CRY
CRT
CRT
CRt
cat
cRY
cry
14 3
(4.3
CRY
CRY
CRY
CRY

(104

QRG

oRg
[-1.{-}
ORG
org
QRG
[-L13
oRG
ane
[L1]
-1}
QRS
QRG
ORG

QRG
oRg
ORG
QRG
L] ]
oRG

arG
oRrRG
BRG
0R/G
QRS
QARG
1]
oRG
nRG

0RG
ORG
GRG
L]
QRG
CRG
nRG
ARG
GRG

o OenooaOOO0n
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SUBRQUTINE JETVEL (MTIHE)

“TIuER], CALCULATE ADDITY
For JET TURNING
By TWIg ADDITION

MYIuESR, CALCULATE INDUCE

ONAL CIRCULATION ON FLAP O ACCOUNY
AND CALCULATE VELNCITIES INDUCED

AL CIRCULATION

D VELOCITY FIELD FOR FORCE CALC,

CFans1,0 , JEY ®DDEL AND JET CIRCULATION VELNCITIER
NOT LSED IN FORCE CALC,

CrFJe 0,0 , ALL J
CPye 1,08 , JET M

DINENSION AP(1S0),UJ(250),VJ

COmMgY /INDEX/ MBN, MW, MTOT, N

COMMON /# INDEXF/ NFREG,NPL

EY VELOCITIES USED IN FORCE CALC,
DDEL VELOCITIES USED IN FORCE CALC,

(250),wJ(2%0)

CMIC30),IMAX, NESERCSN),LASTFIN0)
1TOFLAP(10,2),NEF (10),HBF(10),MF(10),

INSTART(10),MEND(10) NFREGF(10)
COMMON /CPDAT/ ALPMAL(250),XCP(230),YCP(250),2CP(280),

1 CALPHL(2501,BALPHL (250}
COMMON /RVELS/UP,VP,xp

COMMDN /RSIDE/ CIR(250).UET(2%50),VET(250),%E](2%0)

COMMON /XYICL/ NJET,NEYL(R),

XQ(2),YO(2),20(2),GAMVI(2),D8(2),

$ DRI EHUCRY S XCLNCR, 253, YCLR(2, 253, 2ELA(2,29), THETAL2,28),
2 SCLR(R,25),AJET(2,29),BJE7(2,2%),08FACT(2,29),

UCL(2,2%), VOL(2,29), wCL(2,2%),

3

COMMDN /CLOAY/ N3BL2),88(2,1

1 T08¢2,11),
ZN(R,18),

CPJ,CPK
12aX30(2,10),YB8C2 110, 288(2:11))
(Re11),ABBL2, 11, ONE2,11),Y3M(2,1Y),
(Re11),)Y87(2,11),207(2,11),038(2,11)

COMMON /PTOAT/ NPTJI(R,250),NCRCT

COMMON /VLDAT/ WVLR,NVL(101)

COMMON /REFQUAZ SSPAN,SREF,REFL, XN, IH
COMMON /BLDAT/Z XBL(230),YBL{2%0),2BLC250),TPRT(2%503,Sw (250}

COMMON /ATAK/ SINALF,COBALF
COMMON /NFJICLZ KPS NFIN(D

COMMON 7JETCIR/ JFLPC130),LIPLP, CIRJC180),0NI(150),CA0C1%0)
COMMON /FLPDAT/ SDELXZ(10),COELXZ(L0Y,YF(30,10),BPHIF(10)},

1 CPMIP(10)

COMMON /FPNL/NPRINT ¢ NJPNL . JPHL(30)

COMMON /JETEPF/ ETAJ

(/710X 2OHSUMHARY OF
GXLHN, SKTHAREA(NY,Y
798 FORMAT (1M1, 13X, 43HEUMMARY 0
A 720X, 06HURI,VEL,nE] o VELOC
8JE” MODEL / 20X, TeHUJ,YJI,wJ

CET OEFLECTION LOADING DN FLARY

1 TXINNCP, TXIWXCP, PUIHYCP, 9
2 1OXZRUEI,9X3HVE]D,@x3N«ED)
799 FORMAT (5X,15,10F12,8)
DATA FOURP1/12,58037042/
NPEMTOT
TF (NTIMESD) 10,50,%0
10 CONTINUE
LJFLPRD
IF (NJET,LE,0) RETURN

ADD CIRCULATION Ow FLARPS TD

1F (NFREG,LE,0 ,OR, NFJ,EQ,0

JET TURNING FORCES /

XSHGAM/V, BXIHENS, 4XIHCASY

F TOTAL JET InDUCED VELOCITY PIELD /
1YY COMPONENTS INDUCED BY VORTEX RING

8 VELNCITY CONMPONENTS INDUCED BY J
/1

NIHZCP, AXZHUS, 1 0XINVI (1 0XDNNY,

ACCOUNT FOR JET TURNING

) RETURN

IDENTIFY REGIONS OF JET INFLUENCE ON EACH FLAP

Le0

Ling

20 19 Jey,NJET

D0 20 Nmjy,KFJ

SDEL{BS,0

NFRMFININY

SDELWANELXZ(NF)
CPELUCDELXZINF)

IF (N,GT,.1Y SOELISIDELAZ(NF
“SuHBTART (NF)

HMERMEND(NF)

AJum0,0

DN 21 xan8,»t

IF (NPTJ(I,8),LT,1) 60 YO 21
Lalet : .
AP(LISSa({K)%U O43QRT{(XCP(X)
JFLRA(L YK

AdmAJeaP (L)

19

mXBL(K) Y002 ¢ (2CP(X)»ZRLIK)10e2)

IVl

v
Jvi
J

JvL

JvL

JVL

o1
002
008
noa
008
n0e
807
‘008
009
010
o1t

013
018
018
01e
(134
(28]
ote
020

022
023
028
02
026
027
028
e
030
n3t
632

[31)
03%
03
a3r
(3 1)
o3e
oao
oay
042
0a3
oas
ous
oks
(1))
LT}
LI}
11
(13
082
033
0%a
(111
05y
nsy
058
059
ae0
06l
ne2
063
LIYY
068
173
(Y4
foh
(1)
074
omn
ar2
073
(31
07
o7e
0Ty



[ X2l oo

soa

I

n oo 0o o

LY

21 COnTINUE

SNDELs8NFL »30ELY

GYSECHUT J)eINDELASREF/(2,0«COSALF #FNURPT)ETAL

CNTECHUC )« SNDELETAY

CALCULATE ADDITIUNAL CIRCULATLIOM QM FLAP PANELS

(NNTE,, S=EPANF| HALF wINTH)

DO g2e Ksif,l

JKMIFLP (%)

CIRIIK) mGVIAR(R)/(2,0shaSm{JK))

ENJEXKISCNT#AP(K) /AINENEL

CAJIN)neCNTHAP(R)/AJeSDEL

NOTE,,, CANJ(XY I8 NORMAL FORCE CUEF, TN FLAP CNORDTVATE SYSTEM
FORCE COLF, IN FLAP CNNRDINATF SYSTEM

CAJ(NY 19 Axtat
22 CONTINUE
Lisget
20 CONTINUE
19 CONTINUE
LJFLPEL

CALCULATE INPLUENCE nF THE ADDITIONAL CIRCULATION

NLmg
17 (NPRINT,GT,0) HRITE (6,798)
02 2% N=t,*70V
UJ(N) 00,0
VJ(N})®0,0
LMCMLT N
1F (NVLP,LE,D) GO 10 129
28 IF (NeNVL(NL)) 125,25,22%
228 NLaNL s}
IF (NL,LE,NVLPY) GO TO 28
NLENVLP 1
12% CONTINUE
XXSXCP(N)
YYRYCP(NY
TTaICP(NY
CALL JTCIRYV (XX,YY,27,%)
IF (NPRINT,GT,0) WRITE (6,799) N XX,VY,2Z,UP,VP,nP,
UET (™), VETINY, VETIN)

1
UET(NYBUEI(N)+LP
VEL(N)avVET(N}evP
REL(NIBWET(N)owP
UJ Ny
VI{N)yuye

wJ{N)swP

CONTINYE

IF (NPRINT,LE,0) RETURN

WRITE (6,707)

na 24 Jml,LJFLP

NRJFLP(J)

DUMaCInJ(J)#FOURP] )
26 WRITE (b,799) Ny AP(J),DUM,ENI(I),CAILIY

2

AETURN

>

56 cnwTINUL

SET UP JET ASSUCIATED VELACITY FIELD FOR USE In PORCE CALC.

IF (CFJ) b62,03,80
REMOYVE ALL JET INDUCED VELOCITIES FRNM FORCE CALC,
42 0N 551 nay, NP
UEI(NIE0,0
vET(NImO,0
WEI(N)=0,n
CONTINUE
RETURN

NSE JET wODEL INODUCED VELOCTTIFS ONLY

b0 DD 61 N=f,NP
UETINISUETIN) sUJ (N)
VET(NYBVET(N)evI(N)
wET(NIBWFT(N)wwd(N)
CONTINUE
eETIRN
CONTINUE

INCLUNE JET CIRCULATION TNOUCED VELOCITIES IN FNRCE CALC,

]

JvL
JVL
Jvt
JvL
v
JvL
JvL

JvL

JVL
JvL
JviL
vt
JvL
JvL
JVL
JvL
JvL
JVL
JvL
vy
Jvy
JvL

rur
JV

JvL
Jvl
JvL
JvL

wL
Jvil
Jvi
Jvi
JvL
JvL
JvL
JvL
JyVL
JvL
Jvi
JvL
Jvi

JyL
vt
JvL

JvL
JvL
JvL
Jvi
JvL

VL.

JvL
Jvi
JyL
JvL
JvL
Jve,
Jvt
JvL
JyL
JvL
JyL
IVl
JvL
Jvil
JyL
Jvy
Jvi
JVL
JvL
Jvb
Jvi
Jve
vy
Jvi
L

NTA
oto
asn
LLY]
082
083
e

0AS

ST

nay
(LL)
089
090
091
092
09}
094
09§
09
097
098
099
100
101
102
103
104
108
106
107
108
100
110
11

113
114
1%
116
117
118
11¢
120
121

123
124
125
126
127
128
12¢
130
131
132
133
184a
138
138
137

138

139
140
141
142
143
144
14%
tay
147
148
149

‘150

1514
152
153
154

ananao

18S

100

150
182

RETURN
END

SUBROUTINE JTCIRV (XX,YY,I7,N)

CALCULATE INDUCED VELDCTTIES AT POIMT XX,YY,22 DUE TN
JEY CTRCULATINN VOIRTICES [MAPANEL MUMBFR)

COMMON STATEMENTS

COMMON /TLDAT/ XTER(3A),XTEL (30, XTLA(2S0),YTLR(250),2TLR(250),

1 XTLL(250),YTLL(R50),2TLL(250)

IMSTART(10),MEND(10)/NFBEGF(10)

COMKON ZFLPDAT/ SDELXZ(10),CDELX210),YF(30,10),3PHIF(10),
1CPHIF(10)

COKMON /aKOATF/ XaKRF(30,2,10),YsKRF(30,2,10),ZxKRF(IN,2,10),
3 XmKLF (30,2010, YoKLF(30,2,10),Z#KLF(30,2,10)
CNMMAN /RVFLS/IUP, VP kP

COMMON ZFLVFRGZKL YY,21,%X2,Y2,220%XP,YP, 20,FU FV Fu,Ax, AT
COMMON /NFICL/Z NEJ,NEIN(S)

COMMON ZJETCIR/Z JFLP{150),LJIFLP, CIRJC1S0),CNICL150),CAJ(150)

XP=XX
yPavy
1Palz
uPueo,0
vPuwo,0
whPa0,0

1FLAGED

1F (LJFLP,LE,0) RETURN

JSENFIN(L)

JERNF ININFJ)
HSaMSTART (JS)

MESMEND(JF)

TF (N,GE, %8 MND, N,LE,ME) TFLAGHE
JPNRO

1F (IFLAG,EQ,0) GD TN 100

IOENTIFY FLAP NUMBER (JPN) CNNTAINING PANEL &
DN 155 Kay,NFJ
JPNENFIN (XY
MSEMSTART (JPN)

MESMEND{JPN)

TF (N,GE,HS (AND, N,LE,4E) GO TN 104
CONTIVUE

sT0P 14
CONTINUE

D0 220 Jmi,LJFLP
JPed
1aJFLPrY)
1F (1,80,%) GN TO 220
IDENTIFY FLAP NUMBER (JF1) CONTAINING PANEL I
DO 150 x=y NFJ
JF1anFIN(R)
uSIFYTART(IFIY
MERMFENNCJF])
IF (1.GF, M8 AND, T,LE,¥F) GN 0 152
CONTINUE
$TNP 13
COYZaCDELXZ(JFY)
SOXZmSDFLYZ(JFT)
1FLaIFT
MAFTaNFSEGF (JFT)
“wSFFevSF (JF LY

Jvi

168

JvL 158

JCR
Jer
JCR
Jca
R{)
JER
Jce
JCR
Jer
Jiwm
JCw
ace
A4
AcR
Jcr
Jce
Jee
g8
JeR
JCw
JCR
JcR
Jee
Jcr
Jce
Jcr
Jce
Jca
JCR

e
Jew
JCR
Jca
JCe
Jce
JCR
Jce
Jcr
JCR
Jee
JCR
Jca
Jce
JCR
JCR
Jew
JCR
Jcr
pid ]
Jce
JCR
Jew
Rid)
Jew
Jee
Jca
Jew
Jcw
JICR
Jecw
p]
Jea
Jee

on
0n2
nos
nou
005
ans
no?
onA
ao0e
6in
oty
012
ot3
014
£y
01
017
1A
nie
02n
N1
622
02y
02u
n2s
02h
ngr
028
n29
LAL
L3 3]
n32
033
34
(1)
LYY
037
038
039
aan
LIS}
a4
LTEY
ouu
nus
nug
our
LY
nu9
nY0
nS1
052
053
NSy
nsg
5n
ns7
(L1 ]
059
ann
not
162
oug
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cCano o

oo

ano

157

21

o

NCFRaNCF (JFT)

LOCATF SPANWISE RNw (184) CONTAINING PANEL

DD 187 I8wFel,MIFF
13 e 18nF
HELBHSs(18aw])ahCFF
MITRHSL ¢NCFFa)

1P (1,GE 8L (4D, I,LB,H3T) GC TO 184

CNNTINUE
stop 15
CONTINUE

INFLUENCE DOF BOUND LEG
X1sxTLL(Y)
YIisYTLL(T)
TIn2TLLIT)
XSBXTLR(T)
Y2RYTILR(1)
2mZTL0( 1)
CALL FLVF
cimfu
CvsFy
Chafwu

IF (NAFT,NE,0) GD YD 214

NO FLAPS MEHIND THIS ONE, COMPUTE INFLU‘NC! NF SEMIINFINITE

TRAILING LEGY IN THE SLANE DF THMIS FLAP

AXmeCNX
A2a8nx7
CaLL Stve
CusCu+Pu
(47 1477 27
CWRCWeFW
Xiaxg
YisY2
I1a22
CALL S1vr
tusCuery
CysCvery
CHaCWePw
60 10 21e

THERE ARE FLAPS BEMIND THIS DNE,

FINITE TRAILING LEGS IN THIP FLAP

XIWXTLR(1)
YisYTLR(I)
Z1W2TLR(T)

XSWXWKRF (18%,1,IFL)
Y2RYWKARF (Y8w,1,1FL)
TANTWAAN (9,1, 1FL)
CALL FLVF

CusCusru

CVaCvery

CHsCweFw

X1sXTLLI1)
YiesvyrLLC])
2i8ZTLLLTY
XEwXWALF (18w, 1,1FLY
Y2uYWK F(I8%,1,1FL)
T2mZnXLE (18w, 1,IFLY
CALL FLVF

CusCyu=ry

CveCvery

(1114 LTI

AFTUNO,0

AFTVEO,0

AFTwa0,0
IF(NAFTEQ,1) GO T 290

INFLUENCE OF FINITE TQATUING LEGS In FIRST FLAP AFT OF TAIS OME

Y1eXwKRF (I8, 1,1FL)
YI1BYWKAF (184,],]FL)
2187=kRF (I8,1,1FL)
X2uXwKAF (18+,2,1FL)

COMPUTE INFLUENCE OF

JCR
Jem
JCR
JCR
JCR
JCR
JCR
JcR
Jer
Jce
Jce
JCR
R4
JCR
JCRr
Jer
Jca
Jea
R4
Jcr
Jce
JCR
Jca
JCR

JCR
Jee
JeR
JCR
Jer
JcR
JCR
Jcr
JCn
JCR
JCR

JCR
JCR

JER
JeR
JCR
JCR
JCR
JCR
JCR
Jca
JCR
Jee
JCR
JCR
Jem
JCR
Jer
JCR
Jer
Jer
Joer
JCR
JCR
JCR
Jew
JCR
Jce
JCR
Jee
JER
JCR
JCR
Jee
JeR
JCR
JCR
Jew
Jer
Jea

neu
065
066
ne?
064
069
073
ATt
072
ors
074
a7s
07s
077
078
(31
11
081
082
[L})
(1LY}
08%
086
087
LLL]
[1.1)
a990
91
092
093
094
09%
@96
097
098
09¢
100
10}
102
103
104
108

107
108
10¢
110
111
112
113
114
113
116
117
118
119
120
121

123
124
125
128
127
128
129
136
131
132
133
134
15%
136
137
138
139
140

oo

210

21

o

220

Y2EYwKARF(T84,2,1FL)
T2xZwuQF (182,2,1FL)
CaLL FLVvE
AFTURAFTUsFU
AFTVRAFTVeFY
AFTwEBAFTaeln
YlmXukLb(18m,1,1FL)
VIBYAKLE(185,1,1FL)
ZIBZwkLF(18~,1,1FL)
A2RXAXLF(18#,2,100L)
Y2BYWKLF (13%,2,1FL)
T28ZaK F(T189,2,1FLY
CALL FLVF
AFTUSAFTUSFL
AFTVRAFTVaFY
AFTHEAR ThuFn

CONTRIAUTION NF SEMI«INFINITE TRAILING LEGS IN SECOMD FLaAP

XIRXWKRF (18 ,NAFT,IFLY
YIwYaKAF (18w, NAFT,IFL)
TIRZwKRF(I8w,NAFT,IFL)Y
NFRIFLeNAFT
AYmelDELXZ(NF)
AZRSDELXZ(NFY

CALL SIVF

AFTUBARTUWFY
AFTVSAFTVerY

AFTwEAF TWaFK
A18XAKLF (T8~ NAFT, IFLY
YISYAKLF (18w, MAFT, IF )
Z1aZuX F(T8n,NAFT,2FL
CALL SIVF

AFTUBAFTU+FU
AFTVRAFTVeFY
AFTWRAFTweFW

CumCUeaFTy
CveCveaFTY
ConCwsAFTH
V8 CIRJ(JP)
UPBUP+LUnVS
YPEVPeLVaVS
wPEWP+CwaVY
CONTINUE
RETURN

END

SUBRUUTINE FVNNUT (A n,xnIT, TRy
DIMENSTINN AlM,N),IP(NY

wRITE (NUNIT) 4, 1P

RETURM

END

Jer
JCR

1CR
JCR
Jce
JCR
JCR
Jce
JeR
Jee
Jce
Jeor
Jce
Jca
Jce
JCR
Jcn
Jee
JcR
Jc#
Jewr
Jer
JeR
Jem
Jce
JOR
Jer
JCR
Jee
JCR
JCR
JCR
JCR
JeR
Jer
JCR
Jcr
Jem
JCa
JCR
JCR
JCR
JIca
Joe
Jea
JeR
JCR

FOT
FOT
£Or
FOT
FOT

141
142
143
144
145
tus
tu?
L}
tuo
158
151
152
153
154
158
156
157
158
159
160
16t
162
163
HLT)
165
the
LY
16A
169
170
171
112
173
174
17%
174
177
178
179
180
181
182
183
180
148
188
1R?

601
002
nny
[ 1)
uos
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SUBROUTINE FVYNIN (AsN,NUNIT,IP)
DIMENBION A(N,N),IPINY

READ (NUNTTY A,1P

QETURN

END

SUBRNUTINE UYWNUT

COMMON /INDEX/ M8W,¥w, MTOT,NCHT(30),IMAX,NFSEG(INY,LAST (30)

COMMON /RSIDE/ CIR(2%0),UEI(250).VEI(2%50),WET(250)

COMMON /XYZCL/ NJEY/NCYL(2),XG(2)s¥YR(2Y,2R€2),6AMVI(2),N8(2),

1 RHNC2),CHUC2Y, XCLR(Z,25),YCLR(2,25),2CLR(2,25), THETA(2,2%),

2 BCLR(3,25),AJET(2,2%),8JET(2,2%),N8FACT(2,25),

3 UCL(2,2%), VCL(2,25), wCL(2,25), CFJ,CFK

COMMON /CLDAT/ NBS(2),88(2,11),X88(2,11),Y83(2,11),28%(2,11),

1 T83¢2,11),883(02,11),488(2,11),%9v(2,14),Y38N(2,11),
TSN(2,11),X8TL2,11),Y8T(2,11),28T(2,11),088(2,11)

COMMON /VILDAT/ NYLP,NVL(101)

WRITE (4) NJET,NCYL,NBS,X0Q,YQ,20,G4%v,N8,RHN,CHU,LET,VET,WET,
1 UCL,VCLoWCL,98,X88,Y93,285,739,088,488,08y,

2 SN, YEN ZIN, XST,YST, 287, XCLR, YCLR,ZCLR, THETA,

3 AJET,BJEY,D8FACT,8CLR,NVLP,NY),

RETURN

END

JUBROUTINE UY#IA (KED)

COMMON /INDEX/ M8W,Mw, MTOT,NCNI(30),]1MAY NFSEG{3N),LASTF (30)

CONMON /RSIDE/ CIR(2%0),UEI(2%0),VET(250),wET(250)

coMmMaN /XYZICL/ NJET,NCYL(2),%0(02),YR(2),20(2),GARVI(2),08(2),

1 RHO(2).CHUCY,ACLR(2,25),YCLR(2,25),2CLR(2,29), THETA(2,25%),

2 8CLR(2,25),AJET(2,25Y,BJET(2,2%),D3FACT(2,25),

3 ucL(2,2%), vCL(2,25), wCL(2,29), CFJ,CFX

COMMON /CLOAT/ N8S(2),83(2,11),288(2,11),Y88(2,11),288(2,11),

1 T83(2,11),B83(2,11),48%(2,11),¥84(2,11),Y8N(2,11),
TSNE2,19),X8T(2,11),Y97(2,11Y,787(2,11),D88¢2,11)

COMMDN /VLDAT/ NVLP,NY(101) )

READ  (6) NJET,NCYL,NAY, NGy YN,Z0,GAVI,NS,RHD,CHU,UFT,VEY,wET,
UCL,vCLowCL,89,X88,7Y89,288,733,R8%,488,D88,

2 X8N,YAN, 79N, XST,YST, 28T, XCIR, YCLR,ZCLR, THETA,
AJET,BIET/,DOFACT, SCLRINVLP ,NV|

RETURN

END

FIN
Fiv

FIN
Fin
FIn

ugr
nor
not
unT
[Ushg
uor
uor
uor
uoT
uoT
vor
uar
uQY
ugr
uor
uor
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uor
uvort

UIn
uty
yIN
UIN
ulw
UIN
ugN
urn
uiN
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uIN
yin
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uIN
fHIm
ul
ulv
ulN
uIN

nel
oo2

00%
LLI

00s
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002
063
o0&
ngs
006
007
nesa
no9
010
o1
012
01y
014
018
018
017
018
019

001
002
ony
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oos
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007
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o009
ot1o
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012
013
01d
01§
0ls
017
30,3
o019
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TABLE I.- TYPICAL EXECUTION TIMES FOR USB PREDICTION PROGRAM

WING-FLAP PARAMETERS

JET PARAMETERS

Vortex Input Input Number of Execution Time
Lattice| Option FORCE OPTIONS Option L___S__er];gth JETS in Seconds,
Panels NFVN MFRC | NCFJ | NTLF | NLOAD | KJET NJET NRHS CDC-6600
94 0 0 0 0 1 0 - 0 3 55
0 1 -1 1 1 1 640 2 3 55
1 1 -1 1 1 1 640 2 3 46
1 1 -1 1 1 1 375 2 3 31
136 0 0 0 0 0 0 - 0 1 78
0 0 0 0 1 0 - 0 2 95
0 0 0 0 2 0 - 0 1 40
1 0 0 0 0 0 - 0 2 110
1 0 0 0 1 0 - 0 4 150
0 1 -1 1 1 1 200 1 1 38
0 1 -1 1 1 2 200 1 1 27
0 1 -1 1 0 1 200 1 4 55
1 1 -1 1 0 1 185 1 4 35
1 1 -1 1 0 1 185 1 5 40
166 0 0 0 0 1 0 - 0 3 205
1 1 -1 1 1 1 650 2 3 130
1 1 -1 1 1 2 650 2 1 42
1 1 -1 1 1 1 385 2 3 100
1 1 -1 1 1 1 385 2 2 80
1 1 -1 1 1 1 385 2 1 64
175 0 0 0 0 1 0 - 0 1 97
1 1 -1 1 1 1 250 1 3 52




Card identification numbers
in main program

Program USBMAIN

Input and output wing data and
layout wing vortex lattice

Input and output flap data and
layout flap vortex lattice

Correct horseshoe vortex trailing
leg positions at flap Jjunctions

Add core area for influence
coefficient matrix

Calculate influence coefficient
left hand side, FVN

Triangularize left hand side

Store triangularized left hand
side, FVN

Input triangularized left hand
side, FVN

(End of geometry-dependent section
of program)

-
|
]
|
|
|

USB| 141

155

Subro

WNG

utine
LAT

NFREG > O

Subroutine

FLPLAT

Figure l.- General flow chart of program USBMAIN.
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|

{

|

1

!

‘ .

1 191 LNIDF >0 Subroutine

i TRLG

|

!

I

'203 Subroutine

I205 REQFL

| 4//)# Subroutine
I FLVF
: 212 NFVN = 0 Subroutine

| INFMAT - 2
| "‘\\‘{Subroutlne
l SIVF
1216 Subroutine

1 LINEQS

|

|

l

1917 NUNIT >0 |subroutine

|l N FVNOUT

|

|

]

i NFVN >0 | Subroutine

1 219 FVNIN

|

|

1

|

1227

|

)
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(Begin section of program dependenq

on right hand side of boundary
condition equations)

Input initial jet parameters

Calculate tangent jet centerline

Calculate jet-induced velocities
at wing-flap control points

Store jet parameters and exter-

nally-induced velocites on tape 4|

Read jet parameters and exter-
nally-induced velocities from
tape 4

Print input jet parameters

Calculate additional loading on
flap panels to account for jet
turning, and calculate induced
velocity field at control points

Calculate
boundary

right hand side of
condition equations

Solve set of eguations for
vorticity distribution for this
right hand side

|229
: Subroutine
CORECT
[NTIME=Q JSubroutine
|272 s
| Subroutine
| QRING
Subroutine
:277 JETCL
: Subroutine
CORECT
|281 NTIME=1|subroutine
JET Subroutine
| QRING
285 KUNIT>Q | Subroutine
UvVwouT
I
! -
|291 KJET = Q [Subroutine
I KEL = 4 UVWIN
l . |Subroutine
I i JET
I
|
|
:305 MTIME=1[Subroutine Subroutine
| JETVEL JTCIRV
|
:310 »] Subroutine
RHSCLC
|
|
|
|314 ») Subroutine
| SOLVE

70

Figure 1.~ Continued.

ubroutine
FLVF

Subroutine
SIVF




Adjust jet-induced
for load calculations

Calculate loads on eachindividual
panel - traditional method

Calculate forces and moments on
entire configuration

Calculate loads on each
individual panel - pressure
method

Calculate forces and moments on
entire configuration

Calculate velocities at specified
field points

Calculate jet model~induced
velocities at specified field
points

Calculate jet additional loading

induced velocities at specified |

field points
END

velocity fieldl
¥ 1 359]

I
| 367

369

]
|
|
|
|
|
I377
[

|

|
1379
[
i
|

|397‘

I
I
|
399
I

I

:403

Subroutine
FLVF

Subroutine
SIVF

Subroutine
FLVFE

Subroutine
SIVF

Subroutine
FLVF

Subroutine
SIVF

MTIME = 2 Subroutine Subroutine
JETVEL o JTCIRV
NLOAD L 1_lsubroutine Subroutine
LOAD VELSUM
NLOAD S 1_ [Subroutine
~| FORCES
NLOAD = Subroutine Subroutine
0 or 2 LOADCP VELSUM
N, = Subroutine
0 or 2 FORCES
NEPTS > 0 _JlSubroutine
VELSUM
| Subroutine
NFPTS > 0 _|subroutine CORECT
NJET >0 | JET
Subroutine
NFPTS >0 _[Subroutine QRING
NJET >0 | JTCIRV

Figure 1.~ Concluded.
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PROGRAM LSBMAINCINPUT,NILTRPLUT, TAPESEINPUT,TAPESENUTRIIT, TAPEL, TAPES) UsSR 001
COMMON FVYN(18496) Lus8h o002
cALL ISR uss 003
sTOP uUsSe 004
END L8R nos
SUBROUTINE USH usa aot
;- v =
AN ARk N RN AR AR AR ARV AN R R AR N AN AR AR R R AN R AR RN RN RANRRNR AR AR RN AR kA [I8R 195
c {188 196
c ADD CORE AREA FOR INFLUBNCE COEFFICIENT MATRIX V88 197
c IF REQFL IS NDT AVAILABLE , RFMOVE THIS SFETIMNN AND INCREASKE U8B 198
c THE DIMEANSIONS OF FVN TN BLANK CUOMMON, AHBQOVE, TO ~TATaMTOT U8R 1969
c WHERE MTOT & TOTAL NUMBER NF VORTEX PANELS ON wING AND FLAP VSR 2060
C 88 201
C 1FLBs0 ysae 202
c CALL REQFL(IFLR) usse 20%
C LELSBIFLB+MTOTA¥T(Tal U8R 204
C CALL RERFL(LFL) U8R 208
c ) USB 206
AR R AR R K AR A RN R AR AR AR R R AT AN RN A AR AR AR R AR RARRN R A AR RRARANA AR AR ARk (ISB 207
- o @
RETURN VELY YT 3
FND usa uge

72

Figure 2.~ Alternate card decks defining program USBMAIN
’ and subroutine USB.
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Figure 3.- Vortex-lattice -arrangement for the
two-engine USB configuration of reference 6.
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Figure 4.- Decay of the average velocity in an USB jet.
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ITEM1 FORMAT (I5), 1 card

5

10.

15

20
FPTS|NPRIN

. 25
NHEAD| NFVN | NUNIT] N
(MAIN) I I I T | I I I I I I

ITEM 2 FORMAT (20A4), NHEAD cards
1
TITLE
(MAIN)
ITEM 3 FORMAT (6F10.0), 1 card
_{*  SREF 11 REFL 2l xM 31 zM 4 prag
(MAIN) F F F F F
ITEM4 FORMAT (I5), 1 card
5.
NWREG
(WNGLAT)
ITEM 5 FORMAT (3F10.0), 1 card
1 n a1 31
CRW |  SSPAN PHID -
(WNGLAT) bl 1 F F
ITEM 6 FORMAT (5I5), 1 card
S 10 15 2Q 25
NCW | MSW |NTCW | NUNI |[NPRESW]
(WNGLAT) [ 1 T I T I
NFSEG (I
ITEM 7 FORMAT (3F10.0,I5), MSW + 1 cards /’ (x)
Y oy(1) Vpstwne(r) |2t esTwrE(D) PP Y P° 12 1. Msw 4 1
(WNGLAT) F E F I ’

(a)

Page 1,

(MSW+ 1 CARDS)

Figure 6.- Input forms for USB prediction program.




LL

OMIT ITEM 8 IF NTCW = O

ITEM 8 FORMAT (8F10.0), NCW value's, eight per card.

' arpHAL(1))*!aLpEan(2) 12 . . . ¥ ALPHAL{NCW)
(WNGLAT) ¥ F F F NCW values per card.
. K¢ 1l card if NTCW=1 and NUNI=1
MSW cards if NTCW=1 and NUNI =0

OMIT ITEMS 9, 10, AND 11 TF NWREG = 1
If NWREG > 1, repeat items 9, 10, and 1l in sequence

NWREG - 1 times.

ITEM 9 FORMAT (2I5)
1IN °| ouT®

(wNeLAT)[ T 1

ITEM 10 FORMAT (3I5, 2F10.0)
5 10 15 16 . % 3%
NCW { NTCW | '‘NUNI CIN TESWP
(WNGLAT) I I | I F F

OMIT ITEM 11 IF NTCW = 0
IOUT - IIN sets of cards if NTCW=1 and NUNI =0

ITEM 11 FORMAT (8F10.0), NCW values, eight per card.One set of cards if NTCW=1 and NUNT =1,

1 11 23 31 41
ALPHAL (1) ALPHATL (2) ... ALPHAL (NWC
(WNGLAT) F F F F { NCW values per card.
R4 1 card if NTCW=1 and NUNI=1
s IOUT - IIN cards if NTCW= 1 and NUNI=0

ITEM 12 FORMAT (I5), 1 caxrd (0 <NIDF< 3)

5 - 10 15 20 25
|(NFREG | NIDF fIDF (I), I =1, NIDF |
mary) 1 [ 1 ] 1 | 1 | 1 |
If NFREG=0, omit items 13, 14, 15, and 16.
NFREG >0, repeat items 13, 14, 15, and 16 NFREG times
(b) Page 2.
Figure 6.- Continued.

(0 NFREG< 10)



ITEM 13 FORMAT (3I5), 1 card
5 10 15
NINREG| IIN]| IOUT |
T | 1 I |

(FLPLAT)

ITEM 14 FORMAT (415), 1 card

s 10 - 15 20
NCF |NTCF |NUNI NPRESF|
(FLPLAT) I I ] 1 I ]

ITEM 15 FORMAT (5F10.0), 1 card

1 11 21
GAPIN CRFIN GAPOUT

NOTE: More than one set of items 14,15, and 16 may be
required by NINREG on item 13.

1
CRFOUT

DELXZ

(FLPLAT) F _ F F

OMIT ITEM 16 IF NTCF =0

ITEM 16 FORMAT (8Fl0,0), NCF values, eight to a card.

IOUT - IIN sets of cards if NTCF = 1 and NUNI=0

1 1
ALPHAL (1) {* ALPHAL (2) |2* ALPHAL (NCF) |
(FLPLAT) F_ F F F
OMIT ITEM 17 IF NFPTS =0
ITEM 17 FORMAT (3F10.0), NFPTS cards
1 11 21 al
XFPT YFPT ZFPT
(MAIN) F F F
NFPTS cards
ITEM 18 FORMAT (I5), 1 card
5
NRHS
(MAIN) T
(c) Page 3.

Z
¢
—S .

One set of cards if NTCF =1 and NUNI=1

NCF values per card.
l card if NTCF=1 and NUNI=1
IOUT ~ IIN cards if NTCF=1 and NUNI=0

(0 NFPTS < 50)

Figure 6.- Continued.
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Item 19 through end repeated NRHS times.,

ITEM 19 FORMAT (F10.0,6I5), 1 card
1

15 20 25 330 35 40 45 50 55 &0 €5 n
ALFA KIET | KEI |KUNIT [NLOAD NJPNL | MFRC | NCFJ | NTLF | NFJ |[NFIN(L)NFIN(2) | NFIN
(MAIN) F I I | 1 I I I I 1 | 1 1 | 1 | 1
OMIT ITEM 20 IF NJPNL =0
ITEM 20
5 10 15 20 25 30 35 40
PPNL(1)JIPNL(2) - - - |JP PNL) | |
(MAIN) [ 1 I I I r | 1 1 I g (NJPNL < 30)
If KJET = 1, include items 21 through 25,
e — 1
ITEM 21
5 10 15 20 25
NHEAD | NJET | NVLP | NCRCTITPRIN
(JET) I I I I T
ITEM 22 FORMAT (8Al0), NHEAD cards
TITLE .
(JET) F)
Items 23 and 24 are repeated NJET times.
ITEM 23 N 1 21 31 RS 51 . &- &5
|_CMU(J) 4 RHO(J) XQ(J) YO(J) 4 ZQ(J) ] DS (J) NCYL(J){
(gET) F ] F | F I E ] E | _F 1
(d) Ppage 4.

Figure 6.- Continued.
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ITEM 24 FORMAT (7rl10.5), NCYL cards

10 20 0 40 50 60 70
XCLR (J,N) YCLR({J,N) ZCLR(J,N) AJET (J,N) BJET (J,N) THETA (J,N) | DSFACT (J,N)
(JET) F F F F F F F
OMIT ITEM 25 iF NVLP=0
ITEM 25
1 5 10 15 20 25 30 E
L(J)], I=1, RNVLP ] ] ]
(JET) T | T [T | T | 1 | — =T [ 3
END OF DATA
(e) Page 5.

Figure 6.~ Concluded.

NCYL (J)
cards



{ITFM)

() ' [ A2 [}
2eENGTIME UBR CONFTIGURATION , CNANNDA PLATE DEFLECTED 32 DEG,
(2) ReF, NASA Th DeA23S HY 1 ANGLFY STAFF Nlv, 197s
DELTA(A) = 20 , PWwl ® 0 1(aNDTY 5 3, I(TIP) = w=,17
SAMPLE RUN {32 CiMy)ma,0 ALPHA u 0 , 8,5 , 20
(3) 212,5 8,42 2,48 1,37 1,0
(4) 1
() 6,2% 17,5 «0
(6) 5 16 1 0 1
0, 0,0 10,71 o
-y, n,0 -10,71 0
®1,7% H,0 10,7} 0
2,10 0,0 «10,7¢ 3
«} 220 0,0 .10, 7t 3
.4, 240 0,0 =10,71 3
8,27 0,0 10,71 3
oS 0,0 10,74 3
(7) +A30 0,0 «10,7% 3
8,160 n,o «10,71 2
-9, 800 0,0 10,71 2
=i, A30 w,0 -10,71 2
=12,160 0,0 10,74 2
i3 .9 8,0 10,71 1
13,8 0,0 »10,71 1
.186,2 0,0 =10,7¢ 1
17,8 0,0 10,714 1
? 0,0%08 0,0508 0,0808 0,0%808 0,0508
0,0u80 N, 0LAD 0,0480 60,0480 0,0480
0,0ub0 06,0460 n,0460 0,0a460 0,0460
n, 0440 [T 06,0440 0,0440 0,04u0
0,0405 0,040% 0,0u40% 0.0u0% 0,0405
0,n37S 0,0%7% 0,037% 0,037% 0,037%
0,035 0,0%50 0,03%0 60,0350 0,0380
0,0%20 0,0%20 0,032n 60,0320 0,0320
(8) 0,02R7 0,0287 0,0287 0,0287 0,02A7
0,044 [T 0,0244 60,0244 0, 0244
60,0202 n,02602 0,0202 0,0202 n,n202
0,016n n,0160 G.0160 0n,N160 0,nt60
0,0118 0,n118 0,0118 N,0118 n,ni18
0,0076 60,0076 n, 0076 0,0076 0.,n076
0,0033 n_,0033 0,0033 N,n03% 0,0033
\_ =0,0009 «0,0009 «0,0009 =0,0009 ®,0009
(12) 3 3 3 9 13
(13) 3 3 9
(14) 2 [ [ 1
(15) 0,0 1,028 040 0,088 12,0
(14) ? n 0 1
(15) 0,0 1,026 0,0 0,86 22,0
(14) H [} 0 1
515} 0,0 1,020 0,0 .86 32,0
13 2 T 13
(14) ? o 0 1 0
(15) 0,11 1,19 0,088 0,9% 18,0
(14) LR [ 0 1
{15) 0,083 1,16 0,066 0,92 32,0
(13) 1 13 17
(14) 1 o 0 1
(15) 0,03 1,08 0,03 0,78 20,0
=3,12 =3,73% -, 02%
3,12 “$,73 -, 05
=3 t2 -3, 7% a,10
3,12 ®3,73% .20
3, 12 «3,7% =, 30
(17 =3,12  «5,73 =.40
o3 2 w3, 7% -,50
3,12 «3,73 =55
»3,12 3,73 -, 578
3,12 *3,7% *,60
=3 12 -3,73 =,70
=3, §2 3,73 =, 80
ilB 3
19 0,0 ] [ 1 1 10 1 I3} 1 3 H 2 3
(20) 1t 12 16 17 2t 22 26 27T 3 32
(21) 1 | 10 v -
(22) dfmh RECTANGULAR JET NN LEFT wING PANEL e VELNCITY DECAY FROM TN Da8187
(23) 1.0 1.2% 2, 3,73 =,26 08 S
0, 0. 0, 1,%42 26 n, 1,
4,6 0, 0, 1,942 26 0, 1.
(24) 11,0 0, o, 2.21 37 a, 1.
14,9 04 0, 2,608 43S 6, 2.
18,0 o, O, 3,0 W50 L 2,
(25) 1 2 3 4 L] 6 4 8 9 10 2
8,8 2 1 [} 1 0 1 L} 1 3 1 3
19 ( 20, 2 1 n ] 0 1 L3} t 3 t 2 3

(a) Sample case 1l.

Figure 7.- Sample input decks for USB prediction program.
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(ITEM)
(1)

(2)

(3)
(4)
(5)
(6)

(7)

(8)

(12)
(13)
{14)
(15)
(14)
(15)
(14)
(15)
(13)
(14)
(15)
(14)
(15)
(13)
(l4)
(15)
(18)
(19)

(20)

SavpLE
212,5
1

6,25
S 16
nl
-,
1,75
2,19
3,220
=g, L0
5,27
.6,0%5
“h,A30
sB,160
9 500
-10,830
12,160
=13,5
efd, A
“lbe2
\_*17.5
0,0508
( 0,%4B0
0,0uA0
[T
60,0408
0,037S
0,.0350
0.0320
0,0287
0,0244
0,0202
0,N160
0,0118
0,0078
0,0033
\_ =0,0009

o
2 e
o

o
-

>
-
o
w ~

o
-
@

w

o
-
WD e ON—~ NI NON 4w
L]

>
- -
e

8

wyv L72
6,42

~
-
-

@203z >200D

EY
2=ENGINE

Q

u

EF, NaSA

T

Sv LANGLEY STAFF

NELTA(A) 2 §Y , P-] & 4
AL0eA £ M B

C(mizan
a2 uft

ol

1
i, 71
.U, 71
N, 7
10,71
.10,71
10,71
=10,71
aln 7
«10,71
-10,71
=10,71
1,71
10,71
=10,714
=10,71
=10,7)
«10,71
0,0508
0,0a80
0,0u80
n,0u49
0,040%
0,037%
0,U350
60,0320
0,0287
0,0284
0.,0202
n,0160
n,0118
0,0078
00,0038
-0,0009

13

(b)

1,37

ek e NNV WHWWW W D SO

n,0%508
N,0u8l0
0,0460
0,04u0
0,0405
N,0375
0,0380
0,06320
00,0287
N,0204
n,0202
0,0160
0,0118
85,0076
0,0033
),0009

0,926
0,926

0,928

0,95

0,92

1,9

n,0808
N,0480
0,0460
0,0440
01,0405
0,0%578
n,0350
0,0320
n,02A7
0,0244
06,0202
0,0160
0,018
00076
0,003%
“n,0009

2s,
u9,

72,

40,0

72,0

50,0
0
31

Sample case 2.

Figure 7.- Concluded.
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U!G’lElOUVk‘nlC PREDICTIONM PRNGRAM

2=ENGINE USR CONFIGURATION , COANDA PLATE NEFLECTED 32 DEG,
REF, “ASA TN DeR23% BY LANGLEY STAFF NOY, 1978
DELTA(AY) # 20 , PWI B O , 1(RO0OTY 8 3 , I(TIP) ® o,17

SAMPLE RUN L32 C{mu)=2,0 ALPHA ® 0 , 8,5 , 20

PEPERENCE QUANTITIES UBED IN FORCE AND MOMZNT CALCULATION

AREA s 212,%0000
LENGTH L] $,62000
MOMENT CENTER
M [} «2,a8000
™ L] 1.37000

WING INPUT DATA

REGINN NUMBER
INBOARD EDGE CHORD » #,25000
BEMTSPAN a 17,%50000
DT~EDRAL ANGLE [] 9,00000

80 vNRYICES ARE TO BE LAID OUT IN THIN REGION
16 SPANNISE 8Y S CHORDWISE

SPANRISE LOCATIONS OF TRAILING VORTEX LEGS, SwEFP ANGLES OF

wiNG SECTIOM TO THE RIGHT AND NUMBER OF FLAPS BENWIND THIS SECTION

SPANWISE LE BYEEP TE SwEEP KUYBER

LOCATINN OF -FLAPS
0,00000

*1,00000 0,00000 =1h,71000 []

®1,75000 n,00900 «10,71000 0

©2,19000 n,00000 «10,71000 3

0,00000 10,71000 3

0, 00000 v16,71000 L]

0,00000 10,71000 3

8,00000 ©10,71000 3

6,00000 «18,71000 3

=8,16000 0,00000 10,71000 2

*9,50000 0,00000 e$0,71000 2

ej0,83080 0,00000 »10,71000 2

»12,10000 0,00000 o10,78000 2

«13,500n0 n,00000 «10,71000 1

*14,80000 a,00000- 10,71000 1

«20000 n,a0000 ta,71000 1

°17,50000 e HN00A =10,T71000 1

{a) Page 1.

Figure 8.~ Sample output from USB aerodynamic prediction progran.
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FLAR INBUT DATA

REGI(N NUMBER 1

THERE ARE 4§ FLAPS Tn TWHIS HEGIOM
THEY EXTEND FROV ¥ ® o1, 75000 TN ¥ & #6,A3000

FLAP NUMBER 1)

INRQARD EDGE GAP s 0,00000
OUTBOARD ENGE GAP 8 0,00000
INHOARD FDRE CHORD 1.02600
OUTBOARD ECGE CHORN 8 86000
OFFLECTIAN ANGLE s 12,00000

12 VORTICES ARE TD BE LAID OUT NN THIS FLAP

b $PANalSE BY

SPANWISE LICATIONS U

TRAILING YORTEX LEGS
«1,75000
2,19000
«3,22000
"l 20000
5,27000
w6,05000
b,85000

XF,YF CODRDINATES OF
(FLAP L1ES IN

2 CHORDWISE

FIOUR CORNFRS OF FLAP
2ZFx0 PLANE)

XF YF
0,00000 0,00000
*1,02600 0,00000
,93980 «5,0839%
207980 *5,0839%

FLAP NUHMBER 2 ( 2)

INBOARD FDGE GAP " 0,00000
OUTBUARD EOGE GAP ®  0,00000
INBOARD EDGE CHORD =  1,02600
QUTBOARD ENGE CHORD Ao00N
OEFLECTINN AMGLE 8 22,00000

12 VNRTICES ARE YO BE LAID OUT ON THIS FLAP

6 SPANRISE BY

SPANWISE LOCATIONS DF

TRAILING VORTEX LEGS
«1,75000
«2,19000
=},22000
.4, 24000
«5,27050
=5,05000
«b,83000

XF,YF CONRDINATES OF
(FLAP LIES IN

2 CHORDWISE

FNUR CORNERS OF FLAP
IFu0 PLANE)

XF 17
0,00000 0,00000
=1,02800 0,00000
1,05033 5, 09485
. 19431 “5,09488

FLAP NUMBER % [ 3]

INBUARD EDGE GAP s 0,00000
OUTBOARD EDGE GAP & o, 00000
INROARD ENGE CHORD &  1,02600
DUTBOARD ENGE CHORD ® 86000
DEFLECTINN ANGLE = 32,00000

SPANKISE (CATINNG (IF
TRAILING ¥ORTEX LEGS
-l 75000
.l 19ytn
°3,22000
-, 24000
=5,27000
ab,05000
wb ,B5000

XF,YF CONROINATES OF
(FLAP LIFS IN
H1g

ug0n000
.],02600
1,13427
J2Tu27

RFGIDN NUHAER 2
THERE ARE 2 F| APS In THIB
THEY EXTEND FRUM Y & 6,8

FLAP NyUMBER ( 4y
INBOARD EDGE GAP -
OUTBUARD EOGF GAP a
INBUARD FDGE CHURD =
QUTBOARD LDGE CHORD »
DEFLECTINN ANGLE b

8 VORTICFS ARE TO B
4 SPANAISE RY

SPAN®TSE LUCATINNS OF

TRAILING VORTEX LEGS
=5,83000
“8,16000
«9,50000
=10,83000
®12,16000

XF,YF CONRNINATES OF
tFLAP LIES IN

FIIUR CNRNERS NF FLAP
1Fa0 PLANEY
Y¥ .
0,00000
0.0000n
w«S,11470
«5,11470

REGTOV
3000 TN Y & =12,16000

11000
,08800
1.19000
295000
18,00000

E LAID ODUT ON THIS FLAP
2 CHNADWISY

FNUR CNANERS OF FLAP
IF=0 PLANE)

12 VORYICES ARE T3 BE LAID DUt NN This FLAP
6 SPANSISE BY 2 CHOAD@TSE

XF e
0,00000 0,00000
=1,19000 0,00000
99498 «5,336466
J06U98 =5, 353668

FLAP NUMBER 2 [G-3]
INBOARD EDGE GaAP [ 08300
NUYBUARD ENGE GaP . « 068600
INB0ARD POGE CHORD ® 1,16000
OUTBOARD EDGE CHORD = 292000
DEFLECTINY ANGLE = 32,00000
{b) Page 2.

Figure 8.- Continued.

8 VARTICES 4¥F Y0 BE LAID OYT Nw Tel8 FLAD
d QPANRISE BY ¢ CHORDWISE

SPANSISE LNCATIUNS aF
TRAILING VORTEX LPEGS
b 85000
b, 18000
«9,50000
10 R5000
w12,18000

Xk ¥YF CNARDIVATES (F PN CARANFRS NF FIAP
(FLAP LIES T~ Z+m0 PLASR)
Xt

P
1,00000 A 00000

=1,16000 n,00000
1,119353% =5,36H08
19933 *5,36605

REGION NUMBER 3
THERE ARE 1 BLAPS I+ THIS REGIOV
THEY EXTEND FOM ¥ € «12,16000 TO Y 8 =17,%0000

FLAP NUMBER te)

IVBOARD EDGE GAP 3 203000
OUTBUARD FDGE GAP L] «N3000
INBUARD BDGE CHNRD 8 1,05000
OUTBOARD EDGE CHORD = «T8000
DEFLECTION ANGLF 2 20,00000

4 VORTICES ARE TN RE LAIR NUT N TWI§ FLAP
4 SPANA[SE BY | CHNRDWISP

SPANWISE (MCATIONS UF

TRAILING VORTEX LFGS
®12,16000
«13,%0000
=14,80000
wlp,2nN00
=17,50000

XFy¥F CONRDINATES 0% FNUR CORNERS NF F| AP
(FLAP LTES IN ZFa0 PLAMEY

X vE
0,00000 0,00000

°1,05000 a,00000
294906 *5,55118
116908 «5,35114



VORTEX
NUMBFR
J

-
EX-X Y EVE XV ¥ Py P

dasnasdnse WING NATA sanarseone

®CNORDINATES OF BOUND LEG MIDPOINT

XBL(J)

-, 30777
=1,53886
«2,7699%
.4, 00103
=5,23212

., 29950
-l 49709
*2,069547
w3 80386
«8,09148

., 29387
=1,46935
w2, buuds
=3,82032
d,99%80

=, 28692
., 43460
2, 58228
31,7299
.l 877064

., 27723
=,38614
°2,49904
»3,6039%
ol 71208

-, 26793
=1,33767
o2,40780
o3 47T
b, 54807

., 25898
=], 28488
=2,33078
3,30668
i 40258

=,25160
»],25800
-2,26439
e}, 2707¢
.4,27719

=, 240162
e}, 20811
®2,17460
=3,14109
-, 10758

®, 22900
=],14499
.2,06098
»2,97497
«3,89296

-, 21437
»1,28187
.1,94738
w2, 81285
«f, 67838

., 20380
ot 01898
e1,A3016
-2, 64938
=3, 46453

., 19117

., 955A8
-1,72054
.2,08%528
w3, Pu993

LLINE ]

=, 50000
=, 56000
*,50000
*,50000
., 50000
«1,37800
L1800
=f, 37800
*1,37500
«1,37%00
=],97000
] ,97000
.1,97000
*1,97000
«1,97000
2,70800
=2,70500
.70800
«2,70800
*2,70%00
=3,73n00
=3,73000
=3, 73000
3,73000
=3, 75000
»a,75500
«d,75500
*4,75500
.6, 78800
i 75800
=5,66000
*5,66000
°5,56000
»S5,66000
«5,06000
*b,aun00
«6,00000
b, 44000
.5, 44000
b,44000
«7,49%00
=7,49%00
7,49%500
=7,49%00
7,49500
«8,83000
=8,83000
-8,83000
-8,835000
=8,83000
«10,16%00
*10,16%00
.10,16500
=10, 10500
«10,16500
®11,49%00
ot1,49%00
=11,49%00
*1],u9%00
=t],49800
=12,83000
=12,83n00
»12,83000
=12,83400
12,84000

IBL LY

#,00000
0,00000
0,0000¢
0,00000
8,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0400000
0,00000
0,00000
0,00000
0,00000
0,00000
8,00008
0,00000
0,00000
0,00000
0.00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
n,00000
0.00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0400000
0,00000
0,00000
©,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
2,00000
n,00000
0,00000
€,00000
0,00000
0,10000
0,00000
0,00000
0,00000
0.00r00
0,00000
0,00000
n,00000
A,N0000

HURSFSKNNE VORTEX PRUPERTIES

caaf{INRNINATES NF COVIROL POIVYenw

xee(Jdy

-,92332
«2,15440
=3,38549
4, 61658
»5,44768

-, 89849
.2,09600
«3,29347
i, 49246
=5,6903%

= R81s1
=2,05709
a3,23257
*u,U0R0b
»5,58354

=, 86076
=2,00044
=3, 18612
=4,30380
S 08148
», 83168
=1,96059
=3, 04940
~4,19840
=8,26731
-, 80260
el,87274
=2,94287
el 01301
*5.0A3 10
", 77693
1,0128)
=2,8u873
A8403
e, 92053
-, 73480
“1,76119°
T675¢

w3, 623838
»3,5008%

-, 53912
#1,51461
~2,.38011
a3 24880
-6,11109

= 8113%
a1,82657
=2,26176
a3, n5598
3, 07212
«57351
~1,33820
«2,10289
2,88757
=3,53226

(c}

Figure 8.~ Continued.

Ycr(Jy

*,50000
»,50000
-, %0000
=, 50000

b, 4u000
b, 4U000
»7,649500
.7,49500
»?,49500
7. 49%00
®7,49500
8,83000
o8,83000
«8 83000
-8,83000
-8,83000

«10,16500

«i0,16590

«10,165%90

«10,18500

=10,10500

1), 49800

=11,49500

.11,49500

.11,89800

e11,49500

12,3000

=12,83000

=12,83000

»12,83000

.12,83000

Page 3.

CP(JY

0,00000
o,00000
0,00000
f,00000
0,00000
0,00000
o,00n0n
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00900
0.,00000
0,00000
0,00000
0,80008
0,n0000
0,n0000
0,00000
6,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,0000n
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00008
0,00000
0,00000
0,00000
0,n0000
0,n0000
0,00000
0,00000
0,00000
0,00000
0,00000
o0,n000¢0
o,00000
D,000C00
0,00000
o, 60000
0.60000
0,00000
0,00000
n, 00000
0,00000
0,00000
0,00000
0,00000
foan0nn
e,n9a00
f,00n000
a,000n6

Bel, SeEEP
PSIL)

=,5418%
»2,7071¢
ad Bb6TN
«7,008%56
=9,13289

-, 54181
a2, 70711
.i,86470
»7.00858
e, 11260

.. 54181
=2,70711
., BHUTA
-7,00858
=9,13289

°7,00856
«9,13289

e 80181
=2,70711
i, 86470
7,00056
~9,1328%
o, 5418
»2,70711
i RBATO
»7,00856
«9,13289
-,54181
=2,70711
wi B64T0
«7,008%6
9,1328¢
., 54181
-2, 70711
oa,B8p470
»7,00858
=9,15289
-,5u18}
=2,70711%
®U, 864870
a¥,00856
«9,1328¢

-, Sulft
2, 70711
.y d6dTn
«?,0085p
.9,13289

., 5210
°2,7071¢
=q,86470
=7,00850

2, 70711
4y NoUTH
»1,00856
-q,13289

HiLFeulNTh
ELIR

250000
150000
+50000
30000
30000
37500
+37500
37500
+37500
+37500
22000
22000
222000
s22000
222000
+518%00
+51800
«51%500
251500
« 51500
«S1000
«%1000
51000
#51000
31000
+951500
53800
51500
+51500
«51500
«39000
«¥9000
239900
« 39000
30000
239000
+39000
239000
«39000
. 39000
066500
266500
166500
o 80500
«5656500
hT000
07000
2067000
L67000
Jh7000
+H8500
55500
ehbS00
L0500
08500
shoS0N
166500
066500
886500
66500
«6TAO0
D700
+h7000
57000
«6TH00

SURFACF
SLOPE
ALPHALCS)

+N%080
05080
050480
«NSNA0
005080
«N4800
WDRROD
04800
«0aB00
204800
NaKdY
L0860
WNE000
aN8600
0uB00
« 080800
Ll ]
208400
»hdaon
«Naado
«N4050
MLITET
040N
208050
+080%0
043750
203750
03750
03780
03780
«03500
«03500
+03500
03500
«03%00
03200
103200
03200
03200
«N3200
«N2870
02870
02870
02870
«N2RT0
02049
02440
02440 -
+N2240
JHRUAN
«N2029
202020
02020
2026
02020
WDIB0D
01600
+ 01600
01800
1600
01180
AL
oNil80
h1180
01180




98

YORTEX
NUMBER
J

YORTEX
NUMBER
J

(1}
"
L4 ]
®
134
(1]
(1]
100
10t
102
103
108

., 17869
LAY T
) ,60820
2,5229%
-3, 03771
., 16592
,829%961
ei,u9330
“2,1%699
.2, ,A2068
-,15316
-, 76578
1, 37840
»1,99102
w2,60365

canaadwaeaREGION § FLAP ) DATA annswnanan ( 1)

el4,15002
=ld, 15000
14, 15000
“14,15000
=14,15009
=15,5%0a00
=15,500800
*14%,50000
®15,%0n00
=15,50000
16,35000
e16,85000
®106,85000
«16,85000
*16,5%5000

LT
n nnpen
T
feNICUO
Q000N
A 00000
0,00r0N
r,00000
o noooC
0,00000
p,00000
0,00000
0,00000
n,00000
n.00000

=CNORDINATES OF HNUND LEG MIDPDINT

xBL(J)

.6,00198
.b,5002%
=5,88003
b,346%6
»8,66207
wb,13222
S uhu12
«5,91788
=5,28933
-8, 72004
»5,13869
«5,565%3

antaxanwaaREGION 1 FLAP 2 DATA wasaswnena { 2)

YBL(J)

«1,97000
=1,97000
2, 70800
=2,70800
»3,73000
=3,7%000
=4,75%00
., 75500
=5,66000
w5, 06000
=6, 44000
wb 43N00

L)

02648
213230
202589
12927
02498
J2492
02411
12058
202334
211872
2022068
11341

«CQORDINATES OF BNUND LEG ™IDPAINTY

XBL(J)

=6,99203
®7,4043%
0,82675
«7,28792
=6,%99624
°7,0a189

.b,36574
»bh,79%88
b, 16222
-6,57868
5,98581
wb,39140

Y8Lta)

*1,97000
=1,97900
=2,70%500
«2,70%800
»3,73000
«3,73000
»3,75%00
»a,7%500
*5,86000
®5,66000
5,44000
*b,4a000

8L (D)

«25953
+45036
25341
43970
2204082
A2493

230638
«4101%
22881
39708
22232
38579

.53607
.1,25082
-1,96557
w? HArSY
*3,395n0R

., 49777
1161068
=1,%2%14
w2, 1BARS
»3,15282

., 45947
-l 07209
ol 68471
.2,297%4
©2,90998

e14, 15000
.14,15000
.14,15000
wil, 15090
15000
=15,50000
«15,50000
.15,50000
«15,59000
-15,50000
.16, A5000
=16, k5000
®16,85000
e1e,85000
16,85000

n,an00N
0,00000
0,00000
fgo0n0n
n,00000
a,00000
0,00000
0,00000
6,00000
0,00000
n,nono0
0,00000
0,00000
0,n0000
0,00000

waalNNRNINATES OF CNNTRNL POINTewe

xCPLJ}

,29111
b, 74938
.b,10329
.6,%8982
L.89718
«6,36729
«5,69100
b, 1UUTs
=5,50899
«5, 94829
«5,38211
«5,7789%

yeetdd

»i,.97000
- ,97000
«2,70500
«2,70500
«3,73000
=3,73000
-t 75%00
-d 75500
«5,66000
»5,66000
284000
b, 44000

mnePed)

.07843
218534
NIALTS
218098
207495
217088
407234
+16879
407003
2163484
06808
215877

w=elNOANINATES OF CONTRNL PNINTesw

xcP ey

w7, 22019
«7,700%0

+51851
ws,81907
oT.26472
-b,58080
«7,01092
.b,37042
b, TR684
-5,18911
.6,59170

(c)

YeP(J)

«1,97000
«1,97000
*2,70300
«2,70500
«3,73000
«3,73400

»8,75%00
.4, 75500
»%,66000
»%5,56000
-b,00000
ob,44000

H{AJE )]

«354%8
«54577
+ 13658
53290
3349}
«5149%

32324
u9702
231293

Page 3, continued.

Figure 8.- Continued.

., 54181
.2,70711
s, 80470
e7,0u858
=9,132489

e,5u131
®2,7071)
LIPLITR
=7,00856
-9,13289
256181
=2,70711
wy B8040
«7,0008%56
~9,13289

Byl, SeEEP
P81

=10,69929
11,5996
«10,6992%
»11,%39%¢6
“10,6992%
“11,%998¢
~10,6992%
»11,59966
©10,69925
®11,59986
«10,69928
=11,59%6

B,L, SwEEP
PaI()Y

»11,91515%
«12,80576
=11,9151%
.12,80576
=11,91%)S
=12,80576
11,9198
-12,80578
=11,91518
«12,80576
*11,91315
=12,R057s

165100
L65000
V#5100
465700
165000
,70000
.70000
L70000
470000
470000
164000
145000
+65000
45008
465000

HALFes [NTH
Swtd)

22017
22017
«81540
»51500
51039
»81039
51500
251560
+39030
«39030
+39030
+ 39030

HALFoJIDTH
$a(J)

s22068
122064
281651
81851
81149
51140

51691
916491
39114
39114
39114
V9114

,n0Te"
NO0Ten
30780
«20780
00780
«N0330
0r330
+00389
00330
200330

=, r0090

. NO090

e, 00090

YL

=,00090

SURFACE
sLNPE
ALPHALEY)

0,00000
0,00000
0,00000
0,00000
0,00000
n,00000
0,00000
000000
0,00000
0,00000
0400000
0,00000

SURFACE
SLNPE
ALPHAL ()

0,00000
0,00000
0,00000
0,60000
N,00000
8,00000
8.00000
0,00000
0,00000
0,00000
0,00000
0,00000



L8

VARTEX
NUMBER
4

10%
106
107
108
109
110
114
112
113
114
118
116

VORTFX
NUMBER
4

117
118
119
120
129
122
123
t24

VORTEX
NUMBER
J

VORTEY
NUMBER
J

133
134
135
136

tanbaad®daRELION 1 FLAP 3 DATA seawsswane ( 3)

»COORDTHATES NF BBUMD LEG HMIDPUTMT  w=eaCNRANINATES AE CONTANL POIYTesae
XBL(J) viLe ) 6L (I ({4 JH5) Yeerty 7tP(d)
»7,92658 »}, 97000 LTS °B, 14258 1,97000 + 79593
«8,35458 »1,97000 «93091 «8,57054A «!,97000 1,n65A8
=7,73926 -2,70500 +6US3A 7,95017 «2,70500 JTTT
8 16108 =2, 70800 « 90894 oA, 37199 «?,70500 1,04n75
=7,07803 «3,73000 25236% «7,68188 »3,73000 275100
=7,88565 =3,73000 287830 «8,08048 «3,73000 1,00878
«?,21680 «d 15500 50192 ?,41359 b, 75500 JJ2484
=-7,6102% ., 78500 84775 «7,80692 i, 75560 L9T067
6,980 «5,66000 58274 7,17659 =5,66000 W70173
«7,36703 *5 66000 82073 e?,55747 a5, 68000 293973
b, 78757 6,44000 256620 .6,97240 b, k4000 68182
«7,15743 =5,44000 AT «7,.34247 -b,44000 91305
Crnad Rt eaREGINN 2 FLAP { DATA sannamarse ( &)
sCOORDINATES OF 8NUND LEG MIDPOINT wesCQNRNINATES OF CNANTROL PUINTwsew
xBL(J) ¥8L ) IAL() xACPLI) Yee(Jd) P (Jy
«5,07977 -7.59!00 203753 8,39990 w7,49500 211299
a5, 54004 ®7,49%00 18768 «7,49%00 20271
«y,81451 =8,83000 03559 =8,83000 10678
«5,34574 8 ,83000 17793 =8,83000 226910
d,5092% =10,16%00 203388 =$0,16500 «10092
*5,05145 =10,16500 16821 =10,16500 + 23549
ol 20498  e1],40%00 03170 .3,52162 »11,49500 «09519
i, 75826 «1}, 49500 215852 =il ,99u90 ei],49%00 22192
aseenesanaREGION 2 FLAP 2 DATA aancannses ( 3)
»CONRDINATES OF BOUND LEG MIDPOINT eweCONRDINATES OF CONTROL POINTews
XBL{J) YBL(J) ZBL ) xCP(J) YCP Q) erid)
.b,25818 ®7,49800 +39603 -b, 49774 «?,u9500 254574
=6,73732 «7,49%00 59548 =4,97691 «7,49500 BUS1p
=95,93160 =8,83000 «3753¢ =h,15844 -8,83000 31714
wb,38528 «8,83000 «05888 ob,61212 «8,83000 WB006Y
«5,60505 =10,16%00 «35478 «5,81918 10,16500 248853
6,08324 »10,16%00 62231 wb, 24733 w10,16300 o 75600
=5,27972 ®11,49500 233418 v5,a8112 11,89500 46003
=5, 682%2 =11,49800 258588 «5,88392 =11,49500 W2TIETS
wewasadaaaREGIUN 3 FLAP | DATA swnsunenes { &)
#CODRDINATES OF BUUNMD LEG MIDPININT  «wefONRDINATES F CNONTROL PNINTees
xBL(J) ALIN ] 8L XCp(J) YCr () P (dy
-d 00214 =12,83000 08688 ol 56958 .§2,835000 « 26065
=3,82680 =14,15000 WN8118 «d, 27287 «14,15%5000 226353
8, 55544 =15,50000 07534 =3,9694%8 «15,50000 22602
=3,28407 =16,85000 206950 ®3, 66400 =16,A5000 20851
WING TRAILING LEGS CORRECTED AT Y(I), I = 3 9 13
ALPHA NFVYN NUNIT NFPTS NPRINT «JFT KET KUKIT NLDAD
0,000 0 8 12 [ 1 L} 1 1

JET INTERFERENCE Q1N FLAPS 1 2 3
JET TURMING EFFICIEACY 8 1,00

{c} Page 3, concluded.
Figure 8.- Continued.

AL, S-FEP
PS1(J)

-12,72527
*13,60679
.12,72527
=13,60670
-12,72527
=13,60679
=12,72527
=13,60670
-12,72527
«13,60679
°12,72527
*}13,60679

B, SwEEP
P3ILY)

=10,87208
*12,10921
10,8720
«f2,1092¢
«10,87204
*12,10921
-1n,87208
=12,10921

Bel, INEER
PAT(J)

12,0892
*13,308%4
»12,08921
=13,30854
=12,08921
«13,308%¢
*12,08924
=13,30852

8.,L, AnEEP
PRILIY

*10,7563%
"10,75631
*10,75631
“10,7563%

NIPAL
10

HALFewINTH

LIS ]

22180
2221%0
«51852
51852
281348
+S13u8
51852
51482
139266
39266
139266
239260

HALFewINTH

LLISB)

1609588
066583
67084
07088
266583
266583
00583
0h6583

HALFeWIDTH

ELEE ]

«66950
88950
+67a%3
57453
66950
268950
166950
«h0950

HALFew]DTH

MERC
1

LLIR ]

267140
265136
« 70146
+b5138

NCFY

SuRFaCt
SLOPE
ALPHALCS)

0,00000
0,00000
n,nonpp
0,00000
0,00000
0,00000
n,00000
0,00000
0,00000
0,00000
0,00000
0400000

SURFACF
SLOPE.
ALPHAL (J)

0,80000
0,00000
0,00000
0,00000
H,00000
0400000
0,00000
00000

SURFACE
wore
ALPHALLS)

0,00000
0,60000
0,00000
0,00000
0,00000
0,00000
0,00000
6,00000

SURFACE
sLoPe
ALPHAL L)

0,00008
n,00000
0,00000
8,n0000

NTLF
1

NFJ
3
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INPUT JEY PARAMETERS

AREbL RECTANGULAR JET ON LEFY wING PANEL e VELDCITY RECAY FROM TN De81A7

NJEY NVLP NP NCRCT  JPRINT
1 10 138 -1

(1) JET PARAMETERY cr RND L {:} Yo
1,0000 1.2500 2.,0000 =3,7300

XcL YcL L SCL THETA A
0,00000 8,00000 8,00000 a,n000 04,0000 {.,5420
460000 0,00000 0,00000 d,0000 0,0000 1,%420
11,00000 0,00000 0,00000 11,0000 04,0000 2,2100
14,500006  0,00000 0,00000 14,5000 0,0000 2,6050
14,00000 0,00000 0,000600 18,0000 G,0000 5,0000
JET INOUCED VELOCITIES ARE OMITTED ON PANELS,,, 1 2

(d) Page 4.

Figure 8.- Continued.

1]
-, 2600
]

12600
12600
23700
L4380
5000

L3 3]
,0800
DSFACT
1,000
1,000
1,000
2,000
2,000

NeYL

s

[
Y, 208
7,208
10,320
12,160
16,000

GAMMAZY
83,6141



JET PARAMETERS FOR TANGENT USB JFT

NJET NVLP
1 10

(1) JET PARA

xeL
0,00000
a,60000
T 344sa
7.574%2
7.61a31
8.55796
A,58291
8,b1680
9.51364
9,53872
8,57066
11,21897
11.08828%
13,20539
14,60397
13,96290
18,0015%

MP o NER
130

METERS

YeL
7,00000
6,80000
0,00000
0,00000
6,00000
0,00000
0,00000
6.00000
0,00000
0,00000
0,00000
0,00000
0400000
0,00000
0,00000
0,00000
0.00000

CT  JPRINT
0 !

3
1,0000

7eL
0,00000
0,80000
08061
.05094.
L,0a328
., 16078
. 14578
., 15874
., 80461
., 51442
-, 53366
=1,52071
«l,73973
«2,00748
«2,18302
=2,32690
-2,50915

R
1,2500
scL
0,0000
4, 6000
71,5450
7.57%0
7,615%
8,5769
8,6024
8,0384
9,%999
9,6268
9,b64%
11,5869
12,2977
13,8773
15,0872
16,4137
18,4808

SURFACE COURDINATE PARAMETERS FOR JET

8
2,000
2,600
5,545
[

R
=1],106
12,988
«13,918
15,91

JET INDUCED VELOCITIES

2]
3,730 =
«3.730 o
«3.730 =
3,730
=3,730
«3.730 4
3,730
=3,7%30 2
«3,730 2
°3.730 2
3,730 2

13 3
,02% 0,000
,025 4,600
L028 7,848
W75 8,508
W37 9.4e7

,558 11,390
850 12,229
L130 13,847
J332 18,081
,802 16,406
JJ22 18,461

THETA
0,000
0,000
0,000
12,000
22,000
32,000
13,540
8,304
6,574«
5,592
4,702

¥
2,0000
THETA
08,0000
19,0008
0,0000
.6,0000
*12,0000
«12,0000
=17,0000
*22,0000
*22,0000
«27,0000
«32,0000
«32,0000
«13,530%
=B,35%
=6,5743
-5,8922
.l 7016

vo
«3,7300
A

1,542¢0
1,5420
1,8493
1,8093
1,8493
1,947%
1,9475
1,947%
2,0408
2,0608
2,040%
2,2107
2,309
2,630
2,164
2,7698
2,%999

-, 2850
s

2600
22600
3106
3108
«3106
23268
L3208
3268
3421
W3621
3421
3701
<3064
8116
04369
Ho21
25000

twING CODRDINATE SYSTEH)

A
1,502
l.!ﬂz
1.849
1,94y
2,041
2.211
2.310
2,063
2,616
2,170
3,000

ARE QMITTED ON PANELS,,,

Figure 8.- Continued.

.1
260
« 260
319
#327
.42
370
386
A1 .
W37 -
ALY B
500 .
i 2
(e} Page

X8N
2,000
2,500
»8,894

11,180
12,554
13,918
15,981

5.

YN
2,188
2,188
1,881
=1,783
1,680
1,519
i, 420
1,207
=1,114

- 900
., 730

D(8)
,0500
DSFACT
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
2,000
2,000
2,000

NCYL  GaMNasy

17 8,014
[

7,208
7,208
8,640
8,640
8,640
9,097
9,097
9,097
9,530
9,530
9,530
10,323
10,784
11,499
12,213
12,928
14,000

x§Y
2,000
=2,600
5,198
5,059
#6,87%
8,384
9,798
»11,186
12,554
=13,918
®15,90¢

N A e on om e po o e e O
co®00c00000O0@



VORTEX
NUMBER
J

-
VN O ID AT RE W

MORSESHNE VI'RTEX SIRF*GTHS Fre A PHA =

wawpanntda pING DATA xannedadeg

eomenlONTROL POINY CONRDINATESesee

XCP ()

-,92352
*2,15440
®3,318549
i 61658
5, 84766

=, 09849
.2,096u8
»3,29447
.4,49246
«5,69045

=, 88161
«2,05709
-3,23257
.4,80806
«5,54358

-, 86076
w2,00844
«3,18612
«4,30380
-5,481u8

=, 83168
«1,946059
«3,04949
.4, 15840
«5,26731

-, 80260
1 ,87274
.2, 90287
«l, 01501
«5,08314

-, 77693
=1,81283
°2.,84073
«3,88463
=4,92053

-, 75480
«1,76119
©2,76759
=3,77399
.4, 78039

., 2487
«],6%138
.2,65788
«3 62434
®y,59083

68699
°1,60299
«2,51898
-3y, 43497
-q,35090

-, 64912
of S14b1
=2,38011
e}, 20540
°l,11109

-,b61139
-l , 02657
e2,2u170
«3,05694
=3,87212

-, 57351
»],33820
e2,10289
»2,B86757
e3 63228

YCP ()

50000
*,50000
=, 50000
=, 50000
=, 50000
«1,37%00
«1,371500
-} ,37500
.1,37500
*1,37%00
*1,97000
*1,97000
»},97000
«1,97000
«1,97000
«2,70500
=2,70500
«2,70500
«2,70%00
«2,70%500
=3,73000
«3,73000
=3,73600
«}, 73000
«3,73000
=4, 75800
*d,75800
4, 75900
=4,75900
«4,75500
=5,66000
*5,66000
«5,66000
«5,66000
«9,06000
=5,44000
0,44000
“b,60000
b 48000
»b,44000
»7,49%00
»7,49800
=7,49800
°7,49800
»7,49%00

=8,83000

»8,85000

«8,83000

«8,83000

=8,83000
wj0,16%00
=10,16500
®10,16500
®10,16%00
-10,16800
i1,u9800
1t,u9%00
“1i,49800
-11,49800
*]1,49%00
«12,83000
=i12,83n00
«12,83000
=12,85000
‘w12,83000

P

n,000n0
0,00000
0,00000
0,00000
0,00000
0,00000
n,00000
0,00000
0,00000
0.,00000
0,00000
0,00000
0,00000
0,00000
0,00000
n,00000
n,00000
0,00800
0,00000
0,00000
0,00000
Be00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,010000
0,00000
0,00000
0,00000
0.00000
0,00000
0,00000
0,00000
0,00000
0,M0000
0,00000
0,00000
r,0n000
0,00000
ngNGOOO
0.00000
0,00000
0,00000
n,00000
0,00000
0,00000
0,00000
0,00000
0,00000
000000
n,00000

0,0 DEGREES

eceuf XTERNALLY INDUCED VELOCITIES=e

(£)

NET LY

0,00000
a,00000
0,00000
0,00000
0,00000
c.con00
0,00000
660000
n, 00000
0,00000
«09692
$04734
®, 06477
-, 004557
-, 48701
=, 23548
-,26177
=, 41720
-, 30719
v, 38304
=, 22%1%
=,27207
»,26%26
-,21872
=,30974
- 24048
e, 31366
», 10768
., 12871
., 20803
08947
200538
07532
RYLIT]
210375
«N0638
205036
205275
206074
-, 01764
NU0s?
«03%69
202943
«01487
», 03110
01987
01720
«01048
e, 00240
.. N2937
+0084b
+00610
00112
»,00709.
01913
00237
200034
*, 00311
LU LEN]
-, 01483
-, N0088
@, 00249
- D0UBS
-, 00ANY
°, 11192

Page 6.

vEICD)

0,00000
0,00000
0,00000
0,00000
0,00000
6,00000
0,00000

a,00000

0,00000
0,00000
-, 04619
=-,01000
», 14485
«, 18497
36564
., 0370%
-, 00913
08221
13632
16384
-, 01320
», 03130
-, 02620
02380
04237
01628
=, 01167
- NB0UB
., 04321
., 01774
+03274
02150
208909
., 04186
my
203329
01552
400014
., 04334
=,13720
202354
00813
=, 01068
=,03386%
., 05603
01152
.00105
., 00922
=, 01862
-, 02366
J00ub4
., 00040
=, 00592
=, 00982
e ,N1100
00128
-, 00142
-, 00381
., 00540
., 005506
., 00029
-, 00159
=, A0265
=,00320
-, 00310

Figure 8.~ Continued.

wEIC(J)

0,00000
0,00000
0,n0000
0,00000
0,00000
0,00000
0,00000
H,00000
0,00000
0,00000
»,t200%
., 16630
- 44157
«, 94773
=1,80221
., 12117
., 15661
*,25853
=,50292
.1, 48416
. 11974
®,1655%
o, 22419
e 45139
=1,45977
w, 11349
o, 160665
=, 25520
», 38808
-],29912
“,10300
., 14311
=, 26389
», 15334
e, 98164
=, 00240
., 12038
e, 17044
=, 25896
=, 831742
-, N7878
«, 09813
-, 13768
., 17394
., 2U95}
*, 06418
-, 07642
-,0928¢
=,11343

- 046258
., 04988

GAvMMA /Y

2414482
1,24288
1,00368
AT788
56110
2,1800)
1,28732
1.15232
1,09840
«B9126
2431207
143691
1,42438
1.bub42
1,92570
2.,38377
1,61173
1,u1504
1.69922
2,50934
2,30952
1,42707
1.37441
1.73034
2.67786
2.29208
1,3997%
1.34802
t4S6UbG
2,49%74
2,1587%
1,30398
1,20398
1437055
2.0408%
2,02142
1,19434
1,11173
1.19502
1.53478
1,84488
1,n6388
«F4Tus
95917
1,02918
t1.61792
291243
+TRUSS
+ 75997
JT8206
1,3938
77253
65054
81877
«63588
L1808
$BU59)
+53677
250556
252036
97919
53020
43667
40854
43477

CCO000CN00000 COO0000O0000000C00+—000RNRNNARNNNRNNNRNANAN = < ==-000000839 o



16

VORTEX
NUMBER
J

ay
ag

VORTEX
NUMBER

VORTEX
NUMBER
J

t0S
106
107
108
109
110
111
112
113
114
119
f1é

-, 53807
w1,25082
3 ,96557
2, 68033
®3,39500

., 49777
o1, 1614k
-l R2514
w2, L8085
=3,152%2

., 45947
e1,07209
] ,6847)
-2,29734
»2,90996

wadansda2aREGTIIN ) FLAP { DATA taseaneens { })

o, i8an¢
16, 15060
sju, 15000
=14, 18000
®14,18990
=15,50000
=15,50000
»15,50000
©15,50000
«15,50n00
®16,45000
«16,A5000
=16,85000
]16,45000
.16,8%000

LRCLYIM
A, naone
A nydnn
a,00000
n,00000
0,00000
0,00000
0,00000
a,np000
n,00000
n,00n0n
0,00000
0,00000
0,00000
£,00000

seseeCNNTRUL PNINT COCROINATESween

XCP(J)

=5,25111
.b,74939
n5,10329
-6,%8982
oS, 89714
*5,306729
«5,69100
wb 1UUTH
*5,50899
«5,9u829
*5,35211
«%,7789%

wanuaasdeaREGION | FLAP 2 DATA sannswnana { 2)

Yer ()Y

.}, 97000
-l 97000
-2,70500
=2,70800
©3,73900
=3,73000
“4,75500
=4,75500
«5,06000
»5,66000
b, 44000
wb, 44000

cPLd)y

L0793
.18%34
«07756
18098
07498
17438
(07234
10870
,07003
1106341
200808
15877

seeealONTRUL POINT COORDINATESeese

xtP(J)

.?,22819
«7,70050
»7,0%733
451451
b, 81907
w?,26472
*b,58080
e7,01992
we, 37042
b, 78684
s, 18991
«b,59370

enknantenaREGION 1 FLAP 3 DATA muatewnenn { 3}

YCPeJ)

«1,97000
=1,97000
°2,70800
=2,70800
»3,73000
=3,73000
.u, 78800
.4, 75%00
%5,06000
»5,66000
.6, 44000
=6,8an00

ety

235494
454577
« 34658
+33290
«3349¢
51496
s32324
J49702
31293
48118
30408
40752

veasaCONTROL POINT COQRNINATESeewa

xXCPed)

.8, 10258
*8,57458
©7,95017
«8,37199
-7, 68184
8, 08949
«7,41351
«7,80692
w?, 17659
«?,58747
97260
w7, 340247

YCP(JY

«1,97000
=1,97000
»2,70600
=2,70800
*3,73000
=3,73000
=4,754%00
=4, 75500
»5,66000
«5,66000
#8,44000
b, 04000

ICP L)

.79593
1,06588
«77717
1,04075
275108
1,00571
2488
+97067
«TJO!73
.93973
08182
91308

(£)

" 10251
= 00378
ELLYR
., 007uR
. 00081

., 00090
s, NALBN
e, 00208
s, 0022}
., N019A
., 00129
., 00155
-, 00109
=,00168
., NN146
-, 00139
., 00148
., 00149
., 00141
-,00122

*,n§053
., N385
», 03487
=, 08730
., 05942
»,02599
-, N2743
®,0289¢
=,03040
=, 03180
», 02236
®,32330
=, 02437
*,02539
02639

muefXTERNALLY INDUCED VELDCITIESss

LVET(JY

wi,0u318
=, 69586
=, 83825
=, 8U256
« 83874
-, 88888
., 75803
®,77603
*,31653
. 18290
», 20174
CNTEIY

VEL(JY

28002
W2408TT
JOR0SA
05923
-,n3877
=, 05621
-, 08237
®,07538

., 20477

=EICd)

=3,7347a
. 78160
.2,07140

ol 32764
w2, 02688

®,00156
wt,N1p08
=1,55583

euaf XTEANALLY INDUCED VELOCITIESew

UEL (Y

227008
«98%0a
-, 57877
., 2748
», 56823
., 59078
=, 50923
e, 39188
2209}
JTuTst
», 799y}
«i,18207

VEI(J}

54887
71504
11113
11927
., 01014
200843
., 00889
J0un2u
08538
220341
-, 36075
., 41403

wEl(J)

1,69612
3,52857
-,63377

«33784
-, 97603
*, 10999
., 74599

1377
1,07398
2.13%2a
w2,00604
®2,%5347S

sewEXTERNALLY INDUCED VELOCITIF8se

UETED)

2.34550
3.50087
= 11331
49023
=, 29221
58708

. NP7
294381
1,43968
2.55207
-l,66008
=1,94b71

VEILJY

495196
1,10241
20125
L2U0378
«0BBSS
31909
«130A7
36176
47521
71987
=,5731$
=, 60998

Page 6, continued.

Figure B.- Continued.

wEI ()

&,8%a13%
7.05222
285580
?,17079
227407
1,470264
50002
1,68858
2480425
4,17819
*2,87098
=3,721932

2 TEBUS
42299
«34757
032753
J3u06?
59620
« 31555
225987
224983
27244
,38248
19100
215501
«15439
218390

GAMMAZY

4,1280a
1,10883
3,98030
1,40610
4,06127
1.%8877
3,91051
1,55584
3,49028
1,300ua
1.17206

+9uSe3

GAMRAZY

50257
STTITS

GAMMA /Y

«43369
23918
W 68150
34858
271028
33371
09819
31487
+OUL50
2320442
«b1000
31370

CONMUNNNNNNNN COommMNNNNNNN occo0oaoocoOoDOo0On
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Z6

VORTEX
NUMBER
J

117
118
119
120
121
122
123
124

VORTEX
NUMBER
J

125
126
127
128
129
130
B 3
132

VORTEX
NUMBER
J

133
138
138
136

HARa AN REGTUN 2 FLAP | NDATA saseananas ( 4)

emaesCONTRUIL POINT CONPRDINATESeens

XCP(J?

«5,35990
«5,92017
«5,0801%
®5,61136
4, 80035
©5,3025%
«d, 52102
«d,99490

YCP(J)

»7,49500
7 ,49%00
«5,83000
*3,83000

=10,16%00

«10,16%00

={1,49%00

»11,49800

wee e T3 A} vEI(J)
11259 ., 00863 e, 6953
26271 e, 167% -, 07328
10678 049uo 02562
a24910 -, 16964 -, 02610
.10092 =, 03010 ., 01136
1235489 -, N38b1 ., 08163
RYITY) -, 0205) ., 00566
22192 -, 02473 », 00593

manwa xAMewREGION 2 FLAP 2 DATA aunmnunens [ 5)

eewsaCONTROL POINT COORDINATESsewe

XCPLY)

-b,49774
-b,97691
«b,15844
=b,61212
=5,81914
-b,24733
«S, 48142
=5,08392

YCR ()

.7,49500
o7,49%00
«8,83000
«8,83000

*{0,16%00

-{0,16%00

«11,49%00

*1{,49800

{42 UET L) VEL(J)
2545746 =, 24400 -, 09938
+84S516 -, 1341%
WS1T14 -, 05262
280003 ., 04236
JuBaS3 e, 01L60
+ 75609 ., 01888
246003 ., 02861 «,00768
271173 », 03862 ., 01009

Nana A ANNARREGION 3 FLAP | DATA sneswanews ( ')

oseesCONTROL POINT CODRDINATESe=we

XCP LI

-4, 56986
., 27287
«3.96943
=3,66600

YeP(J)

=12,85000
*14,15000
*15,50000
1685000

eP L UET L) VETLD)
26065 ., 00422
.. »24353 . =a 00270
22602 ., 00192
120883 ., 00838 ., 00152

(f) Page 6, concluded.
Figure B.- Continued.

waaE X TERNALLY INDICED VELNCITIESwe

WEI(J)

=, 34251
., 42598
16934
=, 18691
=,102%7
11182
-, 07146
=,07607

encE XTERNALLY INDUCED VELOCITIESes

wEI(J)

-, 08476

wsaf XTERNALLY INDUCED VELOCITIESww

wEI(J)

=, 05553
204297
-, 08422
., 02797

GAMmALY

1.00147
W0T49G
85408
«54383
« 73514
46170
2036827
239313

GAMHAZY

78389
«35704
270232
+30890
252150
«27004
«96404
24258

GAmmaysy

19760
171568
W827414
251096

oooocoooco ocoocooooco

o ooo



€6

TRADITIPNAL NPT

ABRODYNAMIC LOADING QESULTS FOR ALPHA =

LN

REFERENCE QUANTITIES

=ING SPAN, B
35,00000

AREA
212,50000

LEVGTw
6,42000

SPANWISE LUAD DISTRIBUTIONS
sxnnsnanan LEFY alNG PANFL semcassnnw

8TATION v/(8/2)

1 ,0285%7
2 ., 07857
3 -, 11257
[ ., 15457
5 -,21314
[] ., 2117y
14 =,32383%
8 ., 56800
. ., 42829
10 - 50087
11 -, 50088
12 ., 65686
13 -, 7334a
14 -, 30887
s ., 88571
1e e, 96286

LOCAL

¢roap, €
b,1556¢
5,990
5.8714
5,7384
5,548
$,3507
S,1798
5,0320
4,8328
4,5800
4,3271%
4,073
53,8238
13,5738
3.3188
3,0631

CuORMeL/(208)
10772
18886
20795
286912
27380
225983
.23300
20164
216699
13877
11632
09683
07942
206363
08838
03088

aaspaspinn REGION 1 FLAP | saseasnnian

ATATION  Y/(B/2)
-, 11287
., 15457
=,21318
-, 2717¢
=, 32343
«, 36800

CXY X Y

LOCAL
CHORD, €
1,0168
19908
29613
278
20982
8727

CHORMEC/(208)
16623
15154
19772
15208
L13490
.09909

savnannsans REGION | FLAP 2 aassacnean

STATION  Y/(8/2)
., 11287
., 15487
-, 21318
., 27171
«,32343
o, 36800

L TR X YR

exhaxnpwsn REG

STATION Y7(n/2)
-, 11257
-, 15457
-, 21314
. 27171
v, 32583
=, 35800

T RE SN

LocaL

CHORD, €
1,0188
.99a8
9613
L9278
18982
8727

10N 1 FLAP 3
LOCAL
CHORD, C
1,0188
9948
9613
9278
3982
8727

(g}

Figure 8.~ Continued.

CNORMAL/(2a8)
02286
03750
204316
J0433L
03962
208278

IIT2 I T 1Y

CNORMRC/(248)
+01T703
202343
N2%82
20250%
02402
02203

Page 7.

0,00 DEG,

CNNRM
1.9074
2,201
2,9530
3,2028
3,4554
3,399%
53,1802
2,8050
2,4189
2,1209
1.,881¢
1,0630
1,4G8%
1,2404
1,020%

e972

CNORM
10,0487
10,6632
11,0087
11,5168
10,5131

4,7194

CNORM
1,5708
2,6432
3,1a29
3,2673
3, 0879
3,429t

CNORM
1,1708
1,7891
1,8802
1,889
1,8716
1,7667

ca
0,0000
0,0000
0,0000
0,0000
0,0000
05,0000
0,0000
0,0000
0,0000
0,0000
0,0008
0,0000
06,0000
0,0000
0,0000
0,0000

Ca
«2,137%
a2,2082
.2,8430
»2,4497
o2,2303
1,0082

*1,3908

cA
=, 7239
o), 1184
o1,1789
v1,1778
*1,166%
wi,1152



aavananadn REGION 2 FLAP | asawnudnay

Luc i .
STATIUN Y/(R/2) CHORD, C CMnrMeC/(2eB) CNORM Ca
1 -, 42829 1.1601 NuTTe 2,8839 ., 7138
2 -, 50487 1,0999 .03847 2,4485 6570
3 -, 58086 1,0398 .03294 2,2176 ., 5951
4 =, 65686 9799 .n2s3e 2,0274 -, 5441
dkastannnn REGION 2 FLAP 2 asanansnse
LUCAL
STATION Y/(8/2) CHORD, € CNORMeC/(24B) CNDRM Ca
1 ., 42829 1,1301 L02673 1,6555 .1, 0042
2 », 50457 1,0699 L0241 1.5776 -,9949
3 =,58086 1,0098 02120 1,4738 », 9294
a -, 65686 +9499 01923 1,4172 «, 8939
wnaakonane REGION 3 FLAP | anannnssnn
LOCAL
STATION Y/(8/72) CHORD, € CNORMSC/(248) CNORM CA
1 -, 73314 1,0161 JOo2132 1,4686 -, 5358
2 ., 80857 ,8498 L0191% 1,410 ., 5146
3 - 88571 L8811 01677 1,3323 ., 4861
[] =, 96286 8129 013066 1,176 .,4291
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